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Tt is easy mough to see how similar these answers are 
to those that we examined in caanection with the pressure 
of hands. In the cage of the ball, analysis can be carried 
even a step further. The older children of this stage 
dispense with the incearant stream of air coming through. 
the closed window, and say that when the Mattened out 
Tall Is allowed to SD again it is the same air that goes 
ack into it after having wandered about the room, 
‘Thus the air comes in from outside at the beginning of 
the experiment, goes into the ball, comes out into the 
oom, and ther goes back into the ball aocording #5 the 
Inter és squeezed or not. The younger children of this 
group, on the contrary, claim that at each squeeze the 
‘ir comes into the ball from outside, or issues from the 
‘ball and goes out again throng the closed window t 

‘During the second stage, the child gives up the idea 
that the air passes through closed windows. He thea 
appeals co an ait forming part of the ball iteelf, and 
imagines that this air, which bas been put in on purpose 
by the man in the shop, can go in and out at will. The 
air is like an animal which returns inteligently to its lair 
after venturing abroad. 


Rov (6): “ Ht mates air Where does it come from ? 
Frome something vehare there is air-—What Is it 7—I's 


sping ike when wh des fin other words, 


goles Gress 
sree eteeah ae hen 
Pselcre sa ta 
RVeMsger mnie tare, 
sn cee sear at 
See toe eam 
ari oh 
epee ere 
Enea pie 
{Sip on of he ball? Sy fo (Roy pina a pace 











Sige milrine rom td holon he actual suriace 
Re (Gi): “” What ia happening ?-—Thar is ar. Because 





here 16 2 hole, then if comes out Where does the air come 


com, ?—They tet it in.—Who ?-—Tie mas.” “The man 
wha took the ball ond dud air into i.” The ball is deflated 

Sa: "Tt it coming bach— 
tron) iete 





gail lowed tol el! aga: 





‘We shall now give exazaples of the thint stage, during 
Which the children generaDy admit that these is air in 
the room, This is the air which goes into the punctured. 
Yall and comes cat again when the ball is being deflated. 
But at the same time, the mere action of equsezing the 
ball produces air, and even if there were no air to the 
roam the ball would create some in this way. 


ball Ne aad now SIT he gine By hes 
Witte does if axe focs he rockin the 
Fite or cies SoH he come bck? evo Ba ment 
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SECTION IV 


‘THE CHILD'S CONCEPTION OF REALITY 
‘AND CAUSALITY. 237 





‘SsronIOs 1 
EXPLANATION OF MOVEMENT 


1 an easlier volume? we have tried fo establish what 
are the outstanding features of the child's conception of 
the world. Intellctualism, animism, and artfcalism 
were what we found to be its prevaling notes We 
shall now proveed to make « more detailed analyst, and 
to tee whether, connected with mented realism, with 
‘eximism, and with artfcidsam, therein wot w corresponding 
‘conception of material force and a system of phyalcs 
peculiar to the child, 

‘Three methods present themselves for this purpose: 
they are of unequal valee, but mut be used in con 
junction if nothing of interest is to be allowed to escape, 
‘Tha fit is the parely verbal method, and consists ia 
taking the children whether boda (cr & series of bodies 
named io a given order) have weight, and if 30, why, 
In this way we obtain the defisition of the verbal idea 
‘of material force. The second mcthod is halt verbal, 
half practical: « certain number of movements (those of 
clouds, of rivers, of the parts of a machine, ete) are 
enumerated to the child who is then qvestioned as to 
why and how these movements exe performed. This 
method gives a more direct view of child dynamics, but 
cone that is stil tainted with verbalism, since no mani- 
pulation is possible. Finally comes the third method 
‘Which is, as far as possible, direct: litte experiments in 
hrysica are curried ont before the child, and hein questioned 
4s to “how” each event takes place, This gives fist- 
‘hand information about the mental crientatin af children, 


1. Plage, Tae Cts Cncron of Wott (de Lary, 938 
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In the present section these three methods will be used 
in turn, Our procedure may seem untisual, but it i the 
fruit of earlier experimentation rather than of any pre- 
conceived ideas. We shall begin with the stndy of 
children's ideas about air, its movement and its orgin. 
‘As will appear later, a large aumber of natural move- 
‘ments, such a5 those of the heavenly badies, of rivers, of 
clouds, etc,, are belisved by the child to be produced by 
‘wind, Only, this statement is inoompeebensible—we failed 
‘ourselves to understand it for many year—go Tong as no 
‘exact information has been collected about the explama- 
tions which children give of the wind itsel; for, strange 
to say, the wind is often believed to be produced by the 
actual clouds or waves that are in movement. One of 
rmaore vicious circles would therefore seam to exist within, 
the mind of the child, and we ranst beware of letting 
Adult logic mislead us as to their nature. Above al, care 
must be taken to avoid distortion of meaning or, as the 
call it, “systematic error, by which they 
‘mean mistakes that are the outcome of the very way in 
‘which the experiments are set, for these mistakes vitiate 
every result, and always in tbe ame sense, It is in 
order to steer clear of this danger that we have begun 
‘our enquiry with an analysis of children's ideas about 
nit. Orce this analysis has been completed, we shall be 
able to examine the explanations given by the child 
concerning natural movements, and then pass on to a 
description of the idea of physical force. 





CHAETER i 


EXPERIMENTS CONCERNING THE 
NATURE OF AIR 


‘Tux problem of aie is highly interesting to chikren and 
a large number of spontaneous questions bear witness ta 
their natural curiosity sboot wind and air in geaeral, 
Sully * mentions children, some of whom believed that 
wind was caused by a large fan waved by an unseen 
‘ing, und others tht it was produced by the movement 
of trees. Stanley Hall quotes the following questions of 
a boy of six: "What makes the wind blow 2 Te someone 
‘pushing U2? T thowght it would have to slop when i wend 
‘against « Rowse or & big tree. Docs ib how that i is mahing 
‘our pages blow cver?”” Wise Norse Nice took down 
‘these questions of w child of four: *” What is air? How 
do people make air? What makes air? These questions 
show that there exists in very young children a spentaneous 
interest in air and wind, together with a spantancour 
tendency to think of wind as both alive and produosd 
‘by human beings (animism and artfialism combined). 
Mow ean one get at chikiren’s real ideas about these 
matters? The enquiry has been carried out here in a 
very concrete and direct manner, ad is ane io which no 
‘effort must be epared ia the atterapt to avoid Yerbalism 
tnd to capture the child's immediate reactions, This, 
after much tentative groping, is the method we adopted. 
‘First experiment: we show the child the id of = box 
atiached to a plece of string. We then put a penay in 

2 Shei of Chen, p98 0 9. 

1 Pat. Sti 1903 (EL. 8)” Cavity ad Steet.” 
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held, swing the string round on verti plane, snd ask 
the child why the penny does not fall out of the box, 
‘This preliminary experiment does not seem to have any 
connection with air. But, as will be seem later, it is by 
referring to the movement of the air that (at last in the 
succeeding stage) the child explains why the penay does 
aot drop. Second experiment: we clasp our two hands 
together, and, By repeated pressure of the palms, produce 
‘2 small current of alr which the ebilé generally becomes 
aware of with extreme surprise. Wa then ask the child 
‘where this air comes from, etc. Third experiment: we 
five the child an indiarubber ball punctored at « point 
‘hich is clearly visible. We defate the bal, taking care 
to direct the jet of air aguinst the child's band or cheek, 
‘The ball 1s thus completely deflated, and the child is 
made to observe that it is fat and contains no more air. 
‘We then let it fl ite with air and begin the experiment 
lover again. Wa ask the child where the air comes from 
that i in the hall, where the air comes from that has 
gone into the bal, and so on. Later on, the same game 
1s played with 2 small tube, or with a bicyde pump, etc. 
Fourth experiment : the iid is again swung round, but 
without the peany, and borizontally, The child is arked 
where the sit comes from which this movement produces 
A fan may also be used, Dut this is not necessary. Filth 
experiment : the child is told to blow on his hand and in 
asked whece this air comes from, where the air comes 
from that is ia his mouth, etc. This leads to a serles of 
‘questions on Breathing. Finally, the sixth point which 
4s purely vesbel: the child is asked where the wind 
cones from, how it Began, etc. It i aatumally a good 
thing to add to these six questions other compiemectary 
enquiries a5 to the consciousness or life ofthe ai.” 

‘The order of succession given to these six groupe of 
questions is intended fo avcid os far ae pomible any 
suggestion “by perseveration. The questions about the 


2 eal nied sme of te cihzesfo a o ndioal guetinos 
ced Ge tonite pent s ante 
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wind should only come at the end, otherwise the child 
will bring in the wind at every point. Finally, It goes 
‘without saying that as an indlpensable precaution the 
zoom in which the experiments are carried ont shoul be 
entirely shut in, even in summer. The windows should 
even be closed before the child arrives on the ene, 
otherwise he wil not fail to say (atleast if he is under 7-8} 
that the air of the bands or of the ball, ete, has just 
come in through the window, the room being ordinarily 
‘thought of as empty of air. 

In the following exposition we shall pay no attention 
to the order in which the experiments have been caztied 
out, The questions about wind and breathing, moreover, 
‘ill be kept for the next chapter. 


§ x, Passsoes or ras sanps.—The answers given by 
the children to the questions we asked in the second of 
ur experiments, that of the presaze of haods, may 
roughly be divided into four stages. Ducing the first 
stage, which extends on the average op to the age of six 
(average age of this stage 5 years and 4 months), the 
child advats that the af fusing from the hands is due 
‘to the actual pressure, the room being considered as 
ezapty of ir; Bute addition, and tis is what characterisos 
‘his pacticolar stage, the hasde, fn producing ai, attract, 
0 to apeak, a supplementary quantity of ax which comes 
{from outside (air passing through the closed windows). 
‘Thus what characters this fist stage is an immediate 
participation between the air produced by the hands and 
& reservoir of wind oat of doors. During a second stage, 
fn which the average age is 7, the air is conceived as being 
prodioed by the pressure of the hands (the room being 
‘thought of as expty) but this presvare causes air to come 
cout of the akin and the interior of the body. During 
4 third stage (average age 6), the si is simply produced 
‘by the hands without any additional factor. Finally, 
‘When at about the age of g the fourth stage is reached, 
‘the mechaninm is undaretocd : the room is ful of air and 
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nt at emi i au 
potctors fag 

Bae ne is a i Se ibs 
ve nee Sa pa Sy rc 
‘conception of physical causality: the air from outside 
peer longer iene Renterd 
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‘Bar {4) tells us that the sound he hears is due to the 
Sir ais come en 2 Tvongh te window Is open? 
Ri create ee 
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frog |, From the window. —Is there any in the room? 


Et (4h): Look, do you hear? What iit ?—Wind, 
its dn, Se“ Pro he tinal 
Fad mow tated peng] o-Ver-- Where Soe 
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some rom} Prom the Konda*hod weve doe The rod 
{n'the Bnads comm from ?—From te won ~And the 
‘wind in the window h=-From the sky—-How aia it 
‘he ‘window, and Bon # went into the hander 
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‘00m, ten i got ino your hand —Ip te window open 2— 
ts oon fut a vane agen the wind can 
Me hae edide™ Ta there any wind i, bere Nos 
Pf ther any’ ait on this table? Vote polating 
ag] Note? No On the ace Noe How 
dots the wid sacage fo get in when do this with my 
Se Cd Rartedy get aN odo 
oni he wind @—Ye—Waat way Sexy the wind.” 
"Bon thea gen hough te wow ove When is 
res 

‘owe 73) The experiment ig done and Mont ex- 
claims: %; 

From ouside ile 

ontaue? = 

















tise? Or doc it come frum outside ow eae 
Seaete scree ie 
return tthe experineg of the hand 
dees is ait come fram? "Prem ounder he con. 
ecstln is cotaed, bak te anower sala 
Sine "The cae, then, i quite cea” "The tration of 
{he bon andthe pracag peter of tbe baad oodate 
with uneidtay aise th arom oatede 
Sar 0). Whats lappening is Slang Why ?— 
Besos yore clapping oor Rinds-— Wit 
Fae ab Where lot come trom? Prom etre 
‘Where iran tom th srg thre ny a tn 
Toon hohe de on our rim —Whare Net tere at 
heme Wy a thre at homie or ey ol. 
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Ean” Bence ede tae wn oy 
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sali piri it come toe the ste at 


bands 0 = because you capped your 
Here ‘escorted that the ait 
iE pectooad boi ‘of the hands and by a2, 





ierlion of extern ar which has been tracted precy 
ty Recurrent fr wate by toe bas 


‘We need not multiply these examples of the first stage, 
cof which we shall find the equivalent in connection with 
‘the experiments of the ball, the Jitle tube, the box, et. 
Jt will now be clear wherein the phenomencn consists 
‘The child maintains that it is sufficient 10 squeeze one's 
‘hands together to make air, even though there i none in 
the room, But be adds thet as soon as the frnds are 
pressed together, the air comes rushing ia from the street, 
An all the cases quoted this duality of origin is unmistak- 
able: it is the hand that “makes air" (Tag, Mont, Re), 
bout at the same time, the air comes “fram outside” 
(same cases), This fact is of the utmost significance, and 
{sno iolated feature. We shall meet with a large neimber 
‘of explanations by ‘agglomeration of causes”; in 
Particular, we shall come across children who maintain 
‘that the shadow cast by an object on a table comes both 
froma the object, from the night, and from under the 
‘een Are we dealing in the question of air with a case 
of action at @ distance? There is no need in the child's 
‘mind for euch a concept a8 this. Air may casily be 
Yhought of a5 a Suid sufficiently anbtle to pasa throngh 
slased window. Is it @ case, then, of “attraction "? 
But this is a grown-up way of speaking. The child does 
not go into detsils as to the “bow of things, The 
only adequate way of putting i is to say that there ia 
“ participation” between the ostride air and that pro- 
duced by the hands: there is wind out of doors, end the 
Ihands Tuake wind, and these (wo kinds of wind are 
directly and concretely assimilated one to the other, 
regardless of “bow” the relation flected, Such is the 
‘process which we designate under the name of participation. 

‘In a senve, this participation is rational, sine itis a0 
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attempt to get at the origin of the wind produced by the 
Tuands, In another sense, itis not rational, since on the 
cone hand, no concer is felt as to the “ how” af such an 
explanation, and on the other, the erigin of the wind in 
‘the hands {5 conceived as dual, without this doslity in 
ny way worrying the child. The bands make wind, but 
this wind ia at the same time air (com outside. 

‘This childish conception would seem to admit of the 
following explanation. For lack of having subsumed 
ticular cases under a general law, the child identifies 
‘ue case with the other, not only logically but materially. 
He ereates participations owing to his faidure to establish 
comparisons. For, after all, why is it that when we 
‘identify the carrent of air made by the hands with the 
air out of doors, our Sentiscation applies, not to reality, 
‘but only to logic? It is, in the frst place, because we 
compare these two kkiods of ait currents #0 as to And 
‘what is common to both, and secondly, because we look 
‘upon this wid commune, not as the dieet action of one 
‘current upon another, Dut as 2 general abstruct Jaw of 
‘the form: "Ali movement produces a cument of aif, 
te." Like the child, we say. "The current of aiz prot 
duced by the movements of the hands is idential with 
the wind outside”, but “identical” here means " com 
parable with”, or “forming part of the same genus”, or 
"actuated by the same law, The child, on the contrary, 
through deficient power of abstraction and spnthese, 
docs not look for ® law common to both kinds of air 
ccurets, and if by comparison we mean the search for 
‘the abstract common element, he does not compare. 
‘He actually identifes the two, which is the fist stage of 
‘comparison. Analogy is fet as identity of being, and 
‘Monti of ing iples real participation, 

Te may be objected that the whole matter is much 
simpler, and that the child is merely looking for the 
origin of the ir that has been displaced by the hands, 
just becawe he bas failed to see that the movements 
made by the hands aze suficient to create the air. In 
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this case, the child would be admitting, ike ourselves, 
‘that the hands merely displace sic without actually 
forming azy, bot as he is ignorant of the fact that the 
‘oom is fll of ar, be bas recourse to the air fram outside 
in order to explain the phenomenon. Uniortenately, 
this interpretation is contradicted by the following facts 
eis only in the later stages that the child discovers 
that air is a substance thet can exist in an immobile 
. Before that, the child knows only of “wind”, oF 

air in movement. Moreover, even in the third stage the 
child etill believes that the hands create air by moving, 
‘and would do so in an empty room. In the frst stage, 
‘therefore, the chilé really does think that the hands 
‘create wibd (air io movement) and that this wind, ot the 
Action of the bands, deaws in the sit from the stret. 
‘There is genuine participation, The authenticity of the 
fact ite, however, will perhaps be called in question, 
‘and doubt thrown’ upoa its claim to being based. on 
‘observation, But we shall meet with this same fact in 
‘may forms in connection with other experiments, and 
above all, we shall find unmistakable traces of it in 
children capable of reaching the second, the third, and 
even the fourth stage. 

Tn the meantime, Jet us turn to the answers of the 
second stage. They show a marked advance upon thove 
of the fist stage, in that tbe child tries to imagine an 
immobile supply of aic, aad places it in the body, The 
current of air made by pressing the hands together now 
becomes intelligible. When we sqorece our hands, alr 
‘comes ont of the skin, because we are “full of air”. 
Gava (6): What am { doing ?—You are clapping — 
WYRE do yo bear 2 sep What init) The 
Mais W Boe What ws Uoving?—ifind- Ware docs 
the wind come ftom ?—From the hands—And the wind 
Of the hands ?_—Frow inode the ohis.—Where fom ?— 
From the test inaide-—Where i this Wind ?—Aib rough 


SEE Gy 1 mates 4 becth Where dows it cone 
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from ?_From the hand—How ?—Becanss you are doing 
that [Ie there any air in the room ?—No— 
1 No— Then where does it came from ?— 
‘From the hand.—And the air im the bend ?—From inside 
‘are [the skinj—And the air inside toere ?—Whew you 
‘he breathes), sf gore from there [pointe to his 


‘moat 

‘moat dnd goes 0 there 
Er eh, to 

{the Zoom 

Loc (8): 
bands) —\ 
fol 








of this type is 7 years and 3 months, whereas that of the 
first type was 3 years and 4 montis. The explanation of 
‘the second stage will be seen to be rational in epite of its 
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(Second stage.” The rest of the interrogetory shows a 
‘Setinuos Satin bere he wo hypatces 

The third stage is at the fist glance more dificult to 
define than the two eatlier ones, but it can easly bo 

inguished from them. By this time, most of the 
ildsen have discovered that there is already some air 
{in the room, so that the current produced by the hands 
fs due in part to the fact that the hands are moving air 
‘that is already there. Others, however, have not_yet 
made this discovery, and even those wo have made it 
are of opinion that if there were no air in the room, some 
would be produced by the movements of the hands 
‘What characterises this third stage is therefore the idea 
‘that the air made by the hands is produced only by the 
‘movements of the Lands, or could have this as its sole 
‘origin, The idem that the ands created air was already 
[resent in the earlier stages, Dut always with an additional 
‘appeal to some reservoir of winds” either outside the 
oom of inside the body. This appeal is the only thing 
that disappeaes during the thint stage, but the idea 
emains that the bands create wind. Again we most 
remind our rendera that it is not “om its merits" that 
‘we designate this stage as superior to those preceding it; 
ft fe simply becanse the average age of the children at 
‘his stage is 8 instead of being 7 0° 5 

ece are some examples of this third stage: 

Key () "What is it 2— Wind —Where does it come 
from —Prom the hands —Where does this wind in the 
ands came from ?—From the hands there any ai it 
the room ’—Yes... no” ‘The ent is senewed : 
shar dos Ci ied came fa] From Oy hed 

there: a (Chends opened) ?—No—And there 

Shut]? —No—Dees it come from the hands, oF 
‘the root Prom the hand” 


















Rov ing yer hands — 
What is Reppenig intl wae of, Why © Beans yo 
recapping your Lande-—Where don the air ome rn? 


From Aae-—From where?—From where ve are— 
‘Where? From here—Show me where ?—From ihe room. 
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Look: when my hands are open is there any air round 
nan tee Why ?—Ces sou art sat doing ihe mal 


Sb Ae A an Tding?—Afaing 

ee Go) “Wa am ing 2—Mabing Whore 
sire Ge Wistam Lig aabngat Woe 
Seats Si es germ fo the toni) ad co ot 
Fae a Sead dt es 
Su tet aan claas 108 ar ok Ge see 
peggy elgg = 
eat ea Sais iu th i om 
To Slt ke te 

ee dain Tas ak te es ca lak 
scat het ate ae of ote Wests mate 
a a re EY iy at 
Silda yee powbabe Pomp take a 
lara coon wld tape fou wold tale ee 
ay POT on en roe ip? 


‘The general tenor of these answers will now be cleus 
Some of the childven (Renn) sil deny that there is any 
air in the room, others (Des and Bus) admit that there 
is, while others again (Roy) hesitate betwees the two 
hypothetes. It may be objected that there is an am- 
bigulty of voesbolay bere, and thst by “ aie” tho child 
simply maana ai in movemest. Thus Roy maintains 
At one time that there i air a the room, at anotber that 
Aoere is none around the hands at rest. Ts this not 
Decause im the one case he i thinking of air at rst and 
in the other of " wind” or air im moverent ? This ma 
, but the important point is that for these children 
aking air" means “creating ar”, ‘Thus air at ret is 
not clearly distinguished trom alr in movement, o rather 
iis conosived a the residue or the product of air in 
‘movement, whichis the more fundamental Conception of 
the two. 

This third stage is therefore the genuine outcome of 
the preceding stages, ard throws ght upon their true 
significance. To the frst stage, the chidl xows only of 
‘ur in movement, wind. Bot all winds participate with 
cach other, and that issuing from the hands calls to that 
fut of dao, Daring the second stage, wind is etl the 
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nn ine ty ae a 
oe rec are es 
oes manag! oer 
Seu Sor eens ft col 
Shanna es ied Stee 
‘hands are stilt thought of as capable by their sheer move- 
meneame casey 
mi eteweer needa Ga 
Bre ee 
‘onwards that these explanations make their appearasice : 
Dre cn hope i = 
Bare Mt epee i 
does the air in the hands come from ?—(Delesd tries the 
orice Serer ae 
Bila Se Seine ef 
BP ete Rearar aes h 
Sr acters nee oat 
Sr eee ea eee 
ie a oes ane 
fee pecans eae 
er ie didn't now 
Pac Fearne nepal gd 
make some make ving —\ _ 
Because there isn't [= there would not be) any air.’ 
Tee eet Be 
take it [the air]. —Where ?—Here.—Is there any air in the 
sett sens fom see 
Re ee ietors 
SUCRE tant acts? 
smtp oo dtl ay 
etn iat Tatar haere 
tina apenas lg 
bt ae a aae at 
forward oaly as counter evidence of what has already 
ee errors 
5 iri ayn o cts ate 
Wi Uacuitenmr ta meay 
Sch ea eunear car Rare 
rice keira me ere 
Actually, the stages are exactly analogous to those we 











EXPERIMENTS ON THE NATURE OF AIR 15 


tbave fust been observing i ith the pressure 
of hands During 2 first stage, of which the average 
‘age is §, the child declares that the air that is produced 
‘comes bath from the ball and from outside (through the 
closed window). During « second stage (average age 6), 
‘he child answars that the ball is fall of sir because it 
‘yas filled at the shop where it was bought, and that the 
alr goes out of it and then in again when it is squeezed 
‘and then allowed to fil itself aguin. During a third 
sage, the child realises that the air of the ball comes 
fram the room, but still claims that in am aitless room, 
squeezing out the ball would produce air. During @ 
fourth and final stage (average ege 9), the correct 
explanation is found. It will be seen 

follow the sume sequence as they did in the case of the 
current of air produced by the bands. 

Hlece ure examples of the frst tage 


ae eg aaa Tg i 
Se ere 8 








Bos (i eam ea) ea a ith 
Where does this sir ole fron 9From oxtode 
{2 there any aie the room 70" 

‘Arr (0)? I) comes te by he winds [which in shat], 
hs ind hay haha, 
Hamed ot, ow asin.” 

Be). drones wr Tes ais cone fom the ball 
being Sqheezad, and from outside. 
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Wt is easy enough to sex how similar these answers are 
10 thoee that we examined ia connection with the pressnre 
of bands. In the case of the ball, analysis can be caied 
even a step further. The older children of this stage 
dispense with the incesuant stream of air coming through 
the closed window, and say that when the flattened out 
Dall i allowed to fill again it is the same air that goes 
back into it after having wandered aboot the room. 
‘Thus the air comes in (rom outside at the beginning of 
the experiment, goes into the ball, comes out into the 
room, and then goes back into the ball aoording as the 
latter is squeezed or not. The younger children of this 
‘group. on the contrary, claim that at each squeeze the 
‘ir comes into the ball from outside, or issues from the 
Dall and goes ont again through the closed window ? 
During the second stage, the child gives up the idea 
that the air passes through closed windows. He then 
appeals to. an air forming part of tho ball itself, and 
fonagines that this as, whick bas been put in on parpose 
by the man in the shop, can go in and out at will. The 
tir is like an animal which retums intelligently co its lair 
after venturing abroad. 


Rov (6): "Ht mats air !—Where does it come from ? 
tam somuting where hrs $5 ai What in Te 


ein lox ap in cht wat 


=the 
Ay re ie [he bale atteoed out] Ne 

tobe tpt abet YeerWhere 3 8, cam from 
{ts the ar that wend wey ad that come back [he are): 
ie he tame a core bck nin? Yee How ai i 
‘Soe chat mein ?Gecete 8 freer ‘i, doen it 
‘nove along !—Becamae itera is ait, ond Ichind there se 
fel iy Be sng “ow How far dt the si go at 
ju So ang tio ire 
Eke ont of the ball So for™ (Roy potnte to © place 
o'ty mlmetes from the hoe oa oe acta! ace 
OF GUL" Whats happening ?—Thie a iB 
there 8 hot, ton bcos oo Where des th sit come 
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‘from ?—They pot i —Who ?—The man.“ The man 
sh te bal on do ieee 
Flow 9 By tie hee -Dut Seer trac it png 
Js the ai of the room that gang t,o tor she hat 











Nata enum ee = 
oi Samer 
marae, Ay Bs ie A, ede 


REN a ae Da i toad Sw 
Sst Sar Saas he dd 
Ser pepe wh ae ea 
‘Bach where tt was before.” ak 
It will be seem that according to these children, air is 
capable of retaining fixed to the place where it has beta. 
put, The air has been put into the ball by the shep- 
‘man, and will therefore return thither as soon ay it has 
‘the chance. Note too that for alt these children the air 
‘is conscioun and alive. It “ knows” that tt has come 
Sat te a edt “Soon at me Sek 
again, etc, The ai is” alise”, as Com tells us; 
that it is moving forward, says Geb, "because #t runs". 
Inering a' Hay epsaon a how eat 
iment thea pet gat ey ere 
spontaneously and pashes the air ahead of it. We shall 
Rare hen ct 
Mig hal sw ge emp of the ie stay, dning 
wah te gearly sat tet ne 
Se veam, Tass ear wih goo me te pct 
inl so ame ou gi nen al Dn ea 
Bt theme tee te me actif oetng he 
Dal tuna nd orm ten wow Se 
‘oa te bal woud ces amen iy 
Tanda Ia pnt Ee 
Ba MET ek A Ri 
Mane SSR owe Bh Ae a 
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icy these any wind $a Oe room? — Ye Whee 
enone }—Yee-—Where woild I come from ?—From 
Unside there [inal the ball)” 

‘Buse (re) Would it make any air in a room withont 
any ?— Fb wondd make a bile.” 

Children of the fourth stage, fly, resson like adultn 

Boso (): “" What baz PaThere ts gin 
“Where does it come from }—From the balls. where 
docs the air in the bell come from ?=-From ihe room 
How 2—Because there s ais im the room-{The ball le 
delat) Ts here sl any ae init ®Na-—And now ¢ 
“Yes "Where oes {t coree ftom ?—Frovm thr room.” 
“Tne room without air woald the ball make any sir ?)— 
No—And would, the lite tube ?—No—Why” not ?— 
Because ere wouldn't be any si." 

‘Te reader will see how closely the evototion of these 
answers follows that of those obtained by means of the 
experiment with the Bands. Not only this, but the 
experiments of the pomp and the tobe produced exactly 
the same results, 9o much 39, that there is no need to 
put them om record here, 

$3. TUR MAKING OF AIR AND THE MOVEMEXT OF 
PROJECTILES —One definite result seems to emerge from 
‘the foregoing paragraphs, namely. that: one has only to 
‘make a movement to produce air, and even to draw in 
the wind from outsde by means, a6 it were, of an tay 
‘mediate participation We must now give final con- 
firmation to this fact by means of « more elementary 
‘movement than those which we have made use of up til 
ow, and we must try to follow to their conclusion the 
‘conceptions of the child with regard to the explanation 
of movemret. 

Let us simply show the chiN) the box Sed with string 
which we have skeady spoken of; Jet us swing the box 
round and ask the chilé where the air comes from which 
lhe sees to be produced ia this way. The answers reveal 
‘tree stages of development. 

‘During the fist stage (average age 53), the child states 
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‘that the box makes wind, and that in so doing, it attracts 
air irom the outside. 








Reo (6): What is 2The bos i making 
agit Whee cy com tre? From tide How? 

‘Through the window (ort y 
Tag 78): ” Wha ing ?—The wied ie 
, Zivhate does it came from? From the toz-— 


‘Where does the wind in the box come from ?—If's from 
Cntside. TPs the box, 

During the second stage (average age 7), the box makes 
wind in a toon thought of as airless, or could do £0 if 
there were 20 ait in the room, 

Guu @): "What is Toles mah , 
tes" Nowwing.—Where does come from When you 
Sing wt it makes wind, just fille wend” Ge aswires 
‘as that there i no al i the room. 

‘Dutrs (5): “11 makes air when you make it go round, 
—Why 1Beeause st goes rowed —To a Tom without air 
(Dele ay jast asrured us Chat there is aie in the room] 
‘would it make any, or would if not ?—11 would make air 
‘Why ?—Becawse f goes rownd," tc. 

At a third stage, nally (average 9 yours), the box 
isplacen the air in the roam but does not produce 














any air. 
CuaR (117 8): "Jf you swing st rownd quick, it 
sutte'a a of ica dw in i Cd on 
‘Round the box. "You take alt the air of te room=—It you 





‘were {0 do the same thing in a roost wichout air wool 
nue aay? 

‘Thus we are focal with the sul schema of stages, 
‘wins the complications arising from the hands and the 
ballin the second stage of the previous series. It is very 
interesting te note that this succession of stages remains 
the same in the special case of em object in movement. 
This circumstance has lod us to raise the question whether 
the same thing would not hold good for movements of 
tcanslation auch a5 that of a ball thrown across « toom 
Now, the remarkable thing is Ui: not only did we find 
‘the proces of evoation to be the eace, but we discovered 
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quite unexpectedly that children give of the movernent 
of projectiles an explanation which very closely recall 

‘the derenepierars of the Greeks. 

‘Let us take two entirely spontaneous facte as our 
starting point, A child of 6, of whom we have asked 
whether the wind is strong, answers immediately : * Yet, 
because if 1 am wating WS makes me ram, it pushes me 
dong.” To which we object; " But where does the wind 
came from when we run?", and the child anowers that 
we make it ourselves by running. Acother child gives 
the same explanation of hia top. 


Can (41), taking a top from bis pocket dutiog the 
see Sh hE ne ae ee 

ownd Does it make wind ?—Ves.—Where Goes it cose 
(roan — From ta the top)” 

Facts lke theue have led us to pat to the children the 
very question which Aristotle asked himeef ; why does 
a projectile left to iftelf continue 10 move, instead of 
‘immediately falling to the ground ? io other words, why 
does this ball which we have thrown across the room 
move along instead of dropping? Tt may be objected 
‘thet this is a very artificial question to pat to a child. 
We quite agree, but we shall meet, in the courve of 
‘this work, with so many spostaneots explanations by 
Gorrrepirranie that we have thought it worth while to 
‘ubmail this Phenomenon to experimental control by 
(questioning the children oa the problem of projectiles. 
And since this problem is naturally allied to that of the 
Production of air by moving objects, we shall give an 
‘account of our results now, at the risk of leaving 0 certain 
impreseoa of doubt in the reader's mind, 

‘The question 28 to why the ball moves gives risa to 
five types of answers, which, in view of the age average, 
tay Be remded a charts of Sm mes 




















"Saing theft stage, the cid fs to undenand the 
problem, and simply declares thet the ball moves because 
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“has been thrown”, During the second stage (average 
17 Years), the child says that the ball moves.” because it 
makes sir" and that, in addition to Gis, the air from 
‘outside comes in and sustains it We naturally chose 
children for this experiment who bad rot already been. 
‘questioned on the punctared ball, the bunds, the tabe, 
tote. In these conditions there could be no danger of 
‘perseveration. Here is an example of the second stage: 
Ye. (ys of that there 18 no ait in the room, 
«Why does the ball go an, when I have Usrown it and 
ley 69,00 1 Whew geet goes fl, ond it can't 
fall Why does it not fall down ‘whea it goes fast ?— 

“Wht 1ir?—The ait of the shy.” 









the aie of heaven which prevents it from falling down, 


‘During the third stage (average 9 years), the child sayy 
that the ball makes air and that this air pashes it, 
opt 
as er nk ac ae bn 
some. It should he noted that the average age of this 
ses wd ht he one 
stages examined im § 1 and § 2. This is because the 
Toes cael Ut oes it hone 
en i erent re eco 
thet et a rae ee 
<s 

ee tesa: “worsen 
Gee a Whe ds ce 
1 ae a a en 
Ko oye, yo A Go 
dion Be tebe ee 
Reap dere Sees ee 
eta pene teed 

ead ae 

is ste ed met 
iene arent Pee a, 
tiie ian ihe it 
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it—Hw docs the wind push it?—JF Oe fore — 
Fiat inca Oy ts wid fae aye int ee ao 
Se ef room me wind be gos ws to 


Daring the fourth stage (average 10 years), the child 
says that the ball dsplanes the alr of the root, whlch, 
Dlawing behind it, pushes it along. Tn an. airless roort 
the ball would not move, and could not of itself produce 
any ai. Here is « good cxampe 
Mawr (10). We place a match on the table and vend it 
serom the room by Aicking 1 with the nail of og fore- 
finger. We ask why it goes «0 far: * Because W's bern 
en lar Pe, a ie ge of cr uch 
{hae ‘happens when i fas fen geen a star eft 
Gontlow PIt send herd. Thal helped What 
ped it}—The wind 
does it help the match ?—The watch tent off, and the air 
wee [ee a ie sine and a 
Win “would bappen js. foam 
‘would fil down of once (m the ated oud aot Be Uhrowa 
Why ?—-Becaus he air ashes i” 


When, finally, the fith stage is reached, the child 














than Delp Be movement In an ale room the Peno- 
Irenon would over all the mace ey” Hare fe ah 
example : 

ase (ca; 1): “Its the foe, the sop Pr an 
Mw dos th lace take ay eae er 
ny ied © sop How ?— When ou thew (ene al 


ft teow Bot ny band oes not touch eon 
IEP the sie Ie wht at lef th foce~Hlow is 
tha the oy ce elt pm es soe 
Mesh e te ape esa 

We see, therfore, that the cocorpton of an impetus 
sient io sells ater, genetically opeking, than the 
ypothes of  cefinx of st which comes and potes the 
object bloce i. Te ie tree that al the younger cildeen 
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begun by appealing to an impetus, but when preaud, 
they very so0n introduced the idea af ait; whereas the 
children of the fifth stage refused to make this hypothesis. 
‘This is probably due to the industrial ating of modern 
life in which the presence of machines accustom the mind 
to the principle of inertia, and enables the children of 
i-12 to rise above the level of commonsense which 
formed the basis of Greek physics. 

in conclusion, without touching ypon the very cubtle 
problems which would have to be solved before any 
comparison could be made between the physks of the 
child and that of the ancient Greeks, it will safe to say 
that the explanations given by our children of the thied 
and fourth stages bear 2 cose (or dvtan() reremblance to 
the two famous explanations of projectiles which Aristotle 
has discussed in his Physics. The fist of these explanations 
ls that of arrerepieracrs, Which Aristotle seems to accept 
in woe passages while he rejects it tm others... It 
the air that plays the part of motor. Shaken by the 
projectile isuing trom the sling of the catapult it flows 
fatter it and drives it along"? Bat, says M. Carteron, 
Aristotle regards this phenomenon “as an eflect rather 
‘than a cause, ... We bave therefore to believe that the 
projectile confers not only movement. but motive force 
to 6 sarrounding medium, which bes the power both to 
move and to be moved."* In other words, " the con- 
tinued movement of the projectil after it has lost contact 
‘with the motor is to be explained by a transference « 
of the original impulse to the medium traversed by’ the 
projectile.” By means of a phenomenon comparable to 
magnetism the intervening medium soqultes the power 
to move objects. If, then, this faculty decreases at a 
istunon it must be because of the resistance io the actoal 
‘mass of the projectile, that Js, in its natural weight. 


1 avashs Reyes, Blair dr Scenes sears of naberlt het 
Fhniiguia prcormmaine. Pace 3924.2 182 

Te caturo, ba nvion Se foe done tama $ Aria. Pain, 
19 BB 
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‘Thos Aristotle is otil a long way off from the principle 
of inertia“ 

‘We may regerd these two explanations—that of the 
reflux of sit behind the projectile, end that of movement 
transferred to the air by the projector—either as closely 
allied (4. Reymond's view) or es completely distinct 
(U, Carteron's view), The fact remains, however, that 
stripped of their elaborate setting and taken apert from 
thei relations with the sum of physica idess propmated 
by the Peripatetice, they are both to be found among 
‘the spontaneous comoeptions of children thas showing 
‘themselves to forma part of the commonsense belonging 
to a definite meotal level or to 2 definite degree of in 
formation. To the examples quoted above, Mart tes us 
that when the projectile is launched, “the air... 
‘went all the time and pushed it along.” He adds that 
‘without air the projectile woud fall to the ground, and 
that "the air pashes it." This is a typical cave of 
dorereplrraoss, On the other band, Gal tells wx that the 
ait pushes the projectile, Dur thet this air “comes from 
us because we are moving.” This is the idea that the 
projector troasfers its movement to the surrounding 
‘medium. In both cases, there isa striking analogy with 
the physics of the Peripatetic school. Of course, the 
thild generally conceives. projectile and projector xs 
producing (and not merely as displacing the air (third 
stage) ; hut the scheme of interpretation remains the 
‘same in passing from the thind to the fourth stage, end 
‘this isthe important point to bear in mind, 

it is true that the problem of projectiles is a very 
artificial one for children. But we repeat that the sequel 
wil show the schema of explanation of movement by 
refx of air to be a very general one: the movements 
‘af cloods, of rivers, of waves, and sometimes even of 
‘the heavealy bodies are explained in chin way. We 
shall have occasion, moreover, from the next paragraph 
onwards to see a new application of the same principles 

1 Lon noe, Gi The 299 
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44. Cemmurvcss roece.—We are now going to show 
that the efits of centrifugal force itself are explained 
by the child thromgh the idea of a reflux of air. This 
‘why we are introducing at this point of our exposition 
the account of an experiment which at Srst sight seems 
‘0 bear no relation to the problem of ai 

‘Two experiments may be carried out on centrifugel farce, 
The Sint consists in patting 2 penny in the box already 
described, in swinging the box round on 2 vertical plane, 
and in asking the child why the penny does not drop out 
‘The second consists in swinging the empty box cound on 
‘an horizontal plane, very slowly at fist, thea faster and 
‘aster, and in asking the child why the box rises highee 
and higher the faster one goes (hough the child must be 
left to find out this relation for bimael) 

‘The frst of these experiments has yieided four types of 
‘explanation, characteristic of four stages of development 
im the child. During the first stage (average age 6), the 
child answers that the penny does not drop because the 
‘box has sides; the child takes no account of the position 
of the box during rotation. ‘8 second stage, the 
child answers that the peoay does not drop because the 
ox is swinging round very fast and the penny bas 90 
time to drop. During a third stage, the child declares 
‘that in swinging round the box prodtocs air (whether of 
‘ot there is any air in the room), and that this air Bowing 
Yak into the bor is what Keeps the penny in postion. 
Finally, daring a tourth stage (average 9-0 years), the 
‘child says that in moving round, the box displaces the 
‘ar of the room and thus produces « current of air which 
hols up the penny. 

‘Tha children we questioned were naturally not the 
same as those who were discussed in § 3, #0 that the 





‘hypothesis of perseveration is ruled out 
‘Here are some examples of the fret stage. 
Gt 9 fone teste bogie that the 


fs doing Det hme wh 
Mite’ cuperinent fc cate cat) Why aid not 
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fall down ?—Brosuse it ie im the box.—Why doss it tay? 


Points to the den. Of courar i datont fall ows = 
ert why dee tf cat? When tn hon 9p 
the it is upside down. The penny fs eodermeath, 
eeand eh de oa iy deere Son 
gut Because thee #8 | at how ft that 

cae ee ts tt 








(the side) to bsp ‘in the: ‘i a 
“Fen pad onent othe bake al sng Fondo 


(The at is made) does it stay _—Becanse 
Pes egg (tcdaw the tov areca 
}—What do you mean by that 2— 
feoreh ea Seite at a 
‘he pency fas out My aid it dp ?_The ade were 
et ee rte 
ck Pach et ke et 
stowly.—Why does it not 
ii hans Be ee 
Fe ati AL aces 
mis oe 
Fei alsin a tae 
cst naw me me 
a a ae a a a a 
Hie Crandon ein Sigs ep 
down when it is passing through the highest point of the 
Sees i re ee 
meer ara Ste mee 
poplor eer 
2 estar eae eae 
toilet veces a 
ma a es ae 
Sane ceca ee 
elope tered 
ebieetm at retr 
Septem aserpepea er tig 
aa pie 
Sar soto he Poe oath 
Brora ae ee ae nae 
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seni Fim Woe we 
Peed ort rk titolo 
eters reg nen ie. 
ho weet oe oe 
BES wx mayen tl 
TO ee Et tn 
Pe eS eG ma! a Sey 
hee 
ine te ha: wen etx ts 
quickly, the penny is thrown against the side and held 
SON TET wl oot eas 
i eed aps wr a's pa 
SP SSEG Sa pp am ent oe 
se net a a he pg Sos 
fall out of the box. Here is an example of this second 
ae 
Ue pout fl Wy atten 
fing fate ce ata 
PEM aL sa oY Sot we 
es tReet spy) at Kr 
any ee eae a? ovpeg in 
ih Te a PEE OE 
yn al taney 
SRS cit wnat ta 
agen? Ve eh mak iy dst a oe 
Because it hasn’s time to fait ont—How does it do it ?— 
Bese iar eed tty oy Oe 
pe Sony seo 
ELS Ea peat earl Mn 
sre lok 
Te tse wren hs hw at come 
seer ne lice apa aoe a's oe 
Circe, iat ps Bal 
ted gy dat fae ange 
Tere ge tes cen, nd 
wa es Sat owe ope ne ele 
dmegginyemd. brig le ap se 
Ses em pes ar 
Tg al ea a 




















28 CHILD'S CONCEPTION OF CAUSALITY 


‘the inside of the box and keepe the peuny there, Here 
are examples: 

Box. ' Wt wilt pom do wen wa ring it 
round 2—Ift fate out —{The experument is mae.) 


iste stayed ?Bonasas he ga ven os 

iPortal out when you swing Pound tar 3 Becese 

ee ~ Base 
he room Yi 





“Acie (84) > 
(etpercemt done. Has it 


Pera lap 





{tie pray, The ir 
Inakes a fush —Why does the air not make 
Big Ait er 


I's the currans—Whete is the cureent Tr» the bos.— 
What ig the current ?—dvr." "Where does this air 
spine, torah yew, ing st oud abe ir 





Sip therein the roan? = Yer. wo! Beene 
Fen Gi) Wat wit happen ?—Te {tbe peony) wit 
sh fat Why woh Bete it sah the Dodd, 


Shel air pushes Win the box Where ties this air come 
fom tre the drought made by he tor ‘hen i go 
‘umd —Is there any ae inthe 200K ?—-No.—Ts there say 
‘ir Ia the box t—No—And now [aulking the box swing 
round] ?—Yer, cette the Bor se gong rowed” 

Thete are very definite cases, and clowely recall the 
chem of explazation given for the movement of pro- 
Seetlen (third stage). 

Here are some qpamzles of the fourth stage. ‘The air 
is atl supposed to keep the penay in place, but thip 
‘time the air is thought of as coming from the room, and 
not ax produced by the box itsell Between the third 
fiage and the fourth there are saturally many inter 
taediate cases. 

So fr.) WD the pemay fll onto not ?— 
it fal (SSperiment] Why 4S HE aot fall out — 
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Because oe sewing rownd luo hard —Why docs it not lll 
Gut whet you eving i bard ?—The box lace tthe a 
ar soe Tn he oy vie Dept 
en) Bays f Jou £0 Sowly " 
Wabi bes it kay The oe feos fad ave 
Phe ait that hare” Where Soe ‘his air coate 
fiom ?—From the rooms 














Ga tc Waa ga happen 1 (he oe 
oil fat oe ey as tot lcd 
Oita ther iP ae tog tw nate 


rownd "Why not 
‘Beem ie a fee spin Se —And when T ge 
Soi nb ee Eo? Ae eu dnt et 
Mors a iat of air-—-Wheie does this ‘sir come rom ?— 
ovind the or.” Ti saes (swinging the bex round) a 
‘ir of the room.—UI we were to swing this ‘box round 
fn a'room "without any A) woul minke camer? 
LD 





It may be of interest to exemine the relations existing 
between the prediction of the phenomenon and ite ex- 
Planation, between, that is, the fact that the child does 


box in spite of its rotation, and the nature of the exe 
planation which the child gives of the 


Prediction and the nature of the explanation. 
On the one hand, indeed, the explanation of centrifugal 
force goss through ‘very dednite stages in relation to the 
sluldren's ages. Thus there is hardly a child under & 
‘who will attempt to introduce air as am explanation of 
the phenomence. On the other band, prediction of 
Phenomena ine appeared to us at any fate among the 
<hilrea we examined, to be alzost ently independent 
of age. We found that one balf of the children comld 
Dredics the pheaersenoa, and that tbe other hall sould 
not. Now, these two groups occur in the same niwmerieal 
‘peoportion from the ages of 4 to 14, and the average age 


go CHILD'S CONCEPTION OF CAUSALITY 


‘of each group is 8}. There is therefore no relation between, 
prediction and age; at every age certain member of 
children bave made the experiment of swinging round 
vertically a full basket, a pail of water, etc. Cases of 





‘This is uther exceptional, and as a role we shall fad 
1 very dose relation between the degree of accurate 
prediction and the validity of the explanation, If in this 

case the relation does not exist, it is because 
the physical phenomenon which forms the bubject of OXF 

t cannot have been observed spontaneously by 
‘the child. It is only at the instigation of their playmates 
that children try to swing round baskets and pails of 
water by themselves. But the correct prediction of the 
awe of Inertia and movement, ete., arises {rom spon 
taneous observations that are in direct relation with the 
child's age, that is, with his own level of intellectual 
development. The particular case under discmssion must 
therefore in uo way be taken aa representative, 

Te is nove the less interesting to draw from i the con- 
clusion whieh it implies. For it shows wand this is 
cextremaly important as a justification of the method we 
Ihave chosen to we—that an explanation improvised by 
‘te child dazing the interrogntory {, in the main, identical 
with an explanation based on the chil’s own previous 
observations. Whether he has thought about the matter 
‘or not, a child of a given level wii, in the coure of the 
interrogatary, arrive at the same sesult. There is there 
foce something spontaneous in.“ lberated conviction”, 
‘aking these two words ia the special sense defined 
elsewhere (C.F, Introduction. § 2} 

Let us now tum our attention to snother effect of 
ccentrifogal force. The empty box is made to swing 
round horizontally by the string, and the child fs aaked 

* CanThe Chit Comnpion of te Word, Keqen Pea 
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‘why it goes higher (asthe speed of the rotatian increases). 
‘Ta easwers obtained fall nto three stages which corre. 
spond point for point with the last three Stages noticed in 
connection with the rotation of the peany. During a 
fit stage (average 6 years), the child anowers thet the 
‘box mses becasse it i going fast, which isa statement 
of the law rather than a discovery of the couse, During 
4 seeond stage (average 8 years) the child anrwers that 
‘the box rises because ofthe sir it exeates by going round. 
‘During a third stage (average of years, the child answers 
‘hat the box rises because of the curent of aie which it 








‘peodaces by displacing the air of the room, 

ers ban example ofthe et sage: 

1x0 “Wy doc the x uP} Bete 
a By, hy, Goce the box em un Beauty 


Foie oon ge obo Way desi 9 ger 
Sue Tari yn go te ight goa tes 8° 

‘Au example ofthe cond stage: 

Bor (6) Spontaneously: "The air makes go wp 
owt shee te he wigs or when ort Soul 
Hae a hog Matt em ion ay 

sould syhiog by going 
‘ad make a" 


Here, finally, are some exazmples of the thisd stage: 

Sox (21): “" Why does it go up ?—Becante you make 
1 go round with your hand. —But why does 1 go up when 
T fo fast and go dawn when I go slow ?—Beceuse tare s 
air in the box 16 makes & fy when srw swing it yownd 





ie ig He se any i ni en Yes Fe 
fr (0) My eee es then the 
etal p_ When ot gues up Be er comes ent 

‘pushes i 

‘Dates (Of): "The air mahes i go wp—How ?—Ite 


the start (Fs Bilan. Th air bp the er ogo mp" 

‘Thus the same schema reappears very clearly—explana- 

of movement by reflux of the sir thet bas been 
displaced. 





CHAPTER IX 


THE ORIGIN OF WIND AND 
OF BREATH 


‘Tut experiments we have been describing throw a certain 
amount of light on the development of the notion of ait. 
‘To the child, air is simply impetus or movement sub- 
stuntiSed, or, as Sully pots it, “refed.” Only the 
subotantificatio is of 2 peculiar Kind, for it completely 
eludes aay principle of conservation : the air exists only 
while it is blowing, and goes into nothingness immediately 
afterwards, Ait, Bor (g} tells ws,""is the current of the 
‘box when it goes round," and such definitions abound, 
eis true that the younger children seem to postulate a 
very rigid principle of conservation, mare rigid even than 
‘onry, since they regard all the currents” of air as partil- 
‘pating with one another, tbe current of the box coming 
from the wind outside, etc. But this participation is 
purely dynamic, and does not involve any rational notion 
of conservation ; it identifies oly actions or intentions 
and establishes only occalt reiations between substances 
separated by time and space. Participation may therefore 
be described in terms of conservation, but only on the 
condition of noting very clearly the folowing threefold 
shython. Fist, all the currents are conceived in solidarity 
‘with each other. Secondly, each one acts on its own 
account, emerging out of nothingness and returning to 
it immediately afterwards, Thitdly, the cotents of air 
azo thought of as independent vibrations of a single all- 
pervading substance. The initial identification and the 
final identification are therefore not on the same plane. 
‘The one & not desived from the otber. The elaboration 
= 
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the send prerppates the amino of the 


Ti inn ee ty oy Se hg, 
‘that these two kinds of identification—participation and 
‘the principle of couservation of matter—are the outoome of 
‘two diferent kinds of logic. Participation is the result of 
simple transduction, of the syneretistic fasion of particular 
observations. The principle of conservation, on the 
contrary, arises from inductive comparisons and genuine 
eduction 

‘This problem of the origin of air ads us quite natnrally 
‘to two of the most spoatancoas of children’s beliefs about 
air: ideas about the formation of wind, and explanations 
‘about the mechanism of breathing. 


§ x. Tae roruariow o7 woep,— The techalque to be 
{ollowed in order to obtain as completely as possible the 
child's ideas on the formation of wind is, quite shortly, 
as follows : Grst ask, * Where does the wind come from?” 
‘thea add, "There is (or there is not) a lot of wind to-day. 
‘There was (or there was not) lot of wind yesterday. 
‘Wy is that? In conclusion ask ; “How did the wind 
begin?", “The first time there was any wind, where 
«id it eae from?” The child begins by answering " The 
clouds make the wind?” or "The tree” so it it best to 
‘ask ab counter-evidence : “Do the clouds, ete, make the 
wind move, or does the wind make the clouds move 7" 
But all this is not sufficient, for the posibiits of 
tmbiguity are withost mumber. The most convincing 
‘counterevidenoe is that which we give later on in our 
examination of the cause of movement, and which con 
sists tn asking the child why the clouds move along, etc. 
and when the chilé has acawered: “The wind pushes 
‘ther, in asking where this wind comes from. This 
indirect method is indispeumble as a complement to 
the direct method whose results we are now going to 
examine, But for the sake of canity in the exposition, 
wwe shall have to deal with questions one by one, snd 
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to confine caries for the moment to. the dinct 
meted 
"The anovers relating to the origin of wind can be 
romped into tree sages Te St ricalit + wind 
Af rtncad by raza oe by God, cc by mete af Beat, or 
‘ymca cf tachines The swerage age of thin age 
Bn, end tow Caldew a inched init siee 7. Dosing 
2 second ange, the cd rears wind as heron ofthe 
movement of ibe very bots which re rogard a9 being 
tpoved by the wind buds, tee, wes, Gut) et. The 
rere age bere is 9 yous and two monte.” During 
{Dird sage, the cilézen rtue to expain bow wind 
teade.” They look pon It at taling fet! fom the air, 
Dut this recess apes 0 them nexpicae. The average 
war's 10} 
Here are some examples ofthe ft stage, or stg of 
sctifelalie, "Two contemporaseuse types can be dir 
Egished among thew chiten, A hid of the St 
Sethian oeohd ee dee 
2." Hay te wed gn ow 
eo lowing cone trom? Free’ Gad iow does Cot 
tome front Pree’ Gotetiow docs 
take ce Wah hs 
Ran): Hd 
vi hs moth 
meg 
i 








"How did the North sind begin ?—Ii's when 
yo makes aie come out.” 
One might be tempted to attribute such artifical 








‘myths to pare romancing. But there are certain docu- 
‘mieuts in existence which enable us to prove their authen- 
ticity; we mean the childhood memories of the deaf 
and dumb. William James gives in this connection the 
{ollowing scoot of the deaf-mote ¢"Estzella, who became 
‘duawing-iaster at a school in California.* 

* Pht ing, Wok (cba 613604. 
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D'Bstrela, in order to sconunt for the origin of the mn, 
Inad imagined that “a great and strong fan” biden 
behind the kill of San Francisco uhrew & fery ball into 
‘tho sky. It isto this great and stwog man tha ‘Estrella 
refers in bis memoirs as "the god.” "When thee was 
wind he fiz. A'Estcella, who speaks of himself in the 
rd person] supposed that it was the indication of his 
[a the god's] passion. A cold gale Lerpoke hit anger, and 
4 took braze his happy tamper. Why? Because he had 
sometimes felt the broth baring ont from We mouth of 
agry people in the ack of quarreling of scolding.» 6 
tar often eed bythe fantastic shapes of the loming clouds 
What strong tangs the god had ! When thse was fo, the 
oy supposed that i wat his breath in the eld mors.” 


But the commonest type of explanation which char 
cterises this frst stage is the artifcialist type in the 
strict senge of the word. This type is, moreover, con- 
temporaneous with the one preceding it. Hee are same 
examples: 

Scumst (4): Where does the, wind come from ?— 
From the sky when it rats —And where Goes it cone from 
jn the sky ?—From the North rved.—And where does the 
North wind come trom ?— From God.—How is it done ? 
—Witha stich.—How ?—Liks this. fle takes the move- 
tent of fanning the air quickly), and it Slows away. Are 
poems a op Po you realy believe i= 
foe—Toen bow isthe wind made !—God makes a hole fin 
Yat of the shy] and hen fice ex. Where does ths 
wind come fom —From the sky, ad inside (the sky] 
there 3 aid 


No, Sir—-Yen, there would be—Yes, Sir What else 
‘aa make wind ?-—Bieyces, rams, cars, dust—And what 
else ?—Charabancs, ‘lee ?—CloudsAnd what. 
else 2—-Tregs—And what ee ?— When you Blow, when 
(yous seep.” In these cases, along with ‘artificial caused 
are others like clouds, tress and dust which, when they 
lone are appealed t2, are characterictic of thr second 
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ak ta: God mabe it” with fous” 
Gun (6): “Where does the wind come from?—They 
‘Mew wp ime the shy.-HHow 1—The things are fil and tho 


Lay dove, nd them they Bs. Tt comes oud athe end 
ing tT fo Swing” [a ele Pa wk 





= 

‘upon haman ar divine activity. 

‘These first stage cases 

aid in connection with artiseialism im general (C.W., 
Poot 


i 
i 


Section TIN). The root of 6, nacaely 
spontaneous element and that which alone is independent 
cof adult infaeace and of the question which has been 
asked, is enthropoceutric fimalism : the wind io "made 
{or "the rain, the trees, the boats, etc. Under the infiaence 
of the question on the origin of wind the relation expresned 
bby the words “made for” gives rise in the child's mind 
to the idea that the wind is “' made by” people or by 
God, etc. As to the ways and means of making wind 
which the children attribute to God, they are drawa frexa 
daily technical experience (ticks, fans, air-puraps, etc) 
‘or they are drawn from observations which already point 
‘to the second stage, as whex the wind is connected with 
the movement of trees, of clouds, of dust. 

‘The second stage introduces us to a sct of phenomena 
which are of sigual importance for tha understanding of 
‘Hoe child's fea of camselity. This stage i very varied in 
character, bit it possesses Ove genera! trait in that objects 
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fin movement are believed to cause the wind. In other 
‘words, these objects ae conceived as being endowed with 
a moveruent of their own, and their movement is suppooed 
to be suficient to engender the wind. This, however, 
does not prevent the wind from accelerating this move 
‘meat, owing to the schema of the refinx of air or of the 
“reaction of the surrounding medium," « schema of 
‘which we saw the universal nature in Chapter 1 

‘The bodice which produce wind in this way are the 
ouds, the tees, the dust, the waves, and even the 
heavenly bodies. Let us begin with the rarer cages, and. 
‘then pass on to the case of clouds which will thus lead us 
imperceptibly on to the explanations of the third stage, 
‘according to which wind isthe product of the ambient ais. 
In this way we shall be led to distinguish six diferent 
‘types of answers in the second stage. But it must be 
‘emphanised frora the it that these types are wot mutually 
exclusive. The same child may assign several diferent 
‘canses to the wind. There are two reasons for this. In 
the fit place, the way very young childrea have of 
sexing partilpations ia everything tends to make them 
regard movements that aze quite distioct as not only 
selated to one another but as resting immediately our 
from the other. Thus the motion of the moon involves ~ 
‘that of the clouds and of the sun, because the moon 
‘attracts the clouds and drives away the sun, and so on. 
Have, the wind can be the result of the moon, of the 
‘douds, and of the sun, etc, each of these winds baving an 
‘autonomous origin, while at the same time participating 
with all the otbers. This manner of reasoning comes ont 
‘very clomly in the explanations analysed in the fret 
‘chapter. On the other band, when the babite of partic 
pation are oa the wane, cach body in movement is 
ssuppoted to produce wind on its own account, and there 
in uo reason why each wind shoold be the outcome of 
cove body in movement rather then have a number of 
ifieent origins 

Only, the children razely think of mare than one origin 
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at a time, When at the time of being questioned they 
Mit upon a possible origin, they stick to if and forget all 
‘the others. We have here one of many cases of the chil’ 
Inability to perfor logical addition (see J.R., Chap. IV, 
Ga}, Instead of saying The wind comes from the tres, 
the clouds, the waves, ete... from everything that 
rioves,” the child chances to Gx on one element and 
forgets all the others, But in his spontaneous thought, 
compounded as it is of visual and motor experiences, the 
diferent elements realy co-enist, if not in a state of 
synthesis, atleast fo one of juxteposition or agglomeration, 
This is what we dixcover when we come to quration the 
child, no longer directly, but indirectly, by trying to 
rake bin define more cleely the cause of the movements 
in patore, 

Here, to begin with, is a complex case, showing how 
closely interwoven are the various causes that exist in 
the child's mind. Aller that, we shall pass on to the 
oie as eieet om a ae 

(“Where does the wind come from ?—From the 
wet is it reade of 2— Dust —Where dos the dust 
(ome from Because somelimes the mator cars make thom 
{Is there aay when the motors don't make it Yes, soma. 
‘times im ths sivects.—Does the wind move 1--YetHow ? 
By ilse Why, docs it move *—it Sows —Why does 

2When the weather is bad—Doee it know when 
‘the weather is bad 2. es.—Does it feel the vain falling? 
<¥i—Is it alive ?_Yex—Why ?—Because it blows — 
‘Where does the wind in the eky come from ?—Becanse 
sometimas earth gs on fo it “con f makes dust. —Gets on 
to what ?—On fo the wind Bat how does the dust maize 
the wind ?=oit gous over ie wind —Where does this wind 
























he “oot so that you fa we 
“Wat is i made of ?—Duat— 
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os 
ae 

ayaa the hd 

be stleed ee eden coming 

Sor ees ate 


This case of Re brings us in contact with chills Seas 
concerning the wind in all their complexity. It shows 
how the child will stick to one explanation while at the 
tame time clearly showing that otbers are implicit io his 
rind. For itis obvious that throughout the iterrogstsry 
Re has deliberately clung to the One idea that dust is 
‘what produces wind. ven when Re grants that the wind 
comes from the aky, be maintains that the wind of the 
sky is made of dost and tbat the sky itself is a great 
big cloud made of the earth of the Jura mountain, 
it it is abo obvious tant Re fas other ideas in hin head. 
‘The dust,” he saya xt one point, “ paues over the 
wind,” which undoubtedly implies ‘that the wind! ia, 
toa certain extent, prir to the dust. ‘The wind is made 
“of water," i. of clouds, and these clouds are closly 
connected with rain and bad weather, A few months 
caulier Re had told us thet the wind came trom bad 
weather and from the cold. Behind the apparent unity 
there ie therfore at least 
dombt ll the answers we publish would, if they were 
fundamentally analysed, give the same impresson of 
camplenity. Not only this, but the reader would probably 
on that fo the child thee various causes of the wind 
ppattiipate with one another. In e's mind certainly 
it would seem that clouds, dus, ar, and water participate 
with one another, which means that they motually 
engender each other, but do not as yet transform them 
selves into one another ia accordance with the procems of 
rational identification. 

Be that as it may, it is time we turned to the enumera- 
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om othe dierent typeof pone answers, behing 
wat the copia of wal by dt, 
Senin by the aut of" Pk Ope” 
Wave (9). * Why does the san move long Bares 
red forks re Sas the wind cae Hea? 








‘but snow, no dust. "What iv the 


EE De you ally thnk 20?—Ya—On he Mont 
lane there is 






‘Does 
How ?—By ssf. Why does tt move ?—Because it Hows, 
a "come from )—From the grow.” 
Gat (@): “ Where does the wind cooe from ?—From 
the dust How ia the wind 


sande in, the dost —Ti Howe. 
>From the dnt” 
ast is therefore supposed to set itselt in movernent by 
ftvel in order to prodisce wind, When the child i asked 
how tha dust moves, he naturally answers that the wind 
move. But this is not a vicious circle, itis 0 
‘moves of itself by meazs of the 





i 
t 
? 
i 


E ‘here 
Thess iG today wing 
Wad-Wiat ie nite fie tres mong. It Bows 
"Where docs the wind come from ?~Bectuse st Slows 
“Bat bow is that te bows -Bacauce of you go by 
(past) a tee that ce moving, f mates evr Whiy 1 easy 
i mong “If there wee no tone wink wonld bappen 
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“= There would be some [wind jue the same —Where mond 
‘come fom }—Frowe dhe oi, st wondd be ade—Where 
‘the fir ost of Goor core fro 7—From the <hy.— 
is that ?—-Because de cald. There ave lone, 





‘These casea are all perfectly clear. They seem, cever- 
theless, to fall naturally into two groups, Tag, for ex- 
Ample, thinks that the wind comes eatirely trom under 
the trees, This, incidentally, does not prevent him from 
‘saying 00 other cocasions that the wind first began by 
coming from a fan who whistled: the thought under- 
fing, pasticipation is not troubled by the lack of logical 
‘unity, Trees are therefore thought of as wetting them- 
selves in motion in onder to produce the wind, This 
Interpretation soems tous beyond question, since a 
amber of the children have told ms that trees are alive 
"because they cam swing themselves by themselves”. Sally, 
{t will be remerabered, placed the same belief on record 
“A pupil of mine distinctly recalls that when be was a 
child he accounted for the wind at night by the swaying 
of fo large elms in front of the hoose and not far from 
(he windows of his bedreora."* 

Delesd and Grat, on the offer hand, seam to admit 
‘that it isthe wind that sets the troce ix motion. There 
‘would seem, thea, to be a circolar process: the trees 
take wind by moving, and the wind makes the trees 
move. We believe, however that itis only in course of 
‘me and after reflction that the child begins to fee this 
ificalty. Thus Delesd is quite unconscious af it, but 
nice months later be is acutely aware of it: 

Detxep (6): ° Where does the wind come trom 7 
{eld you test rar, The trees mabe Do you stl believe 


» Sul, Soin of Cason. p< 


i 
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at Net 20 much —You believe it a litle but not very 
much, eb? ‘do you believe Ht a Kittle? ~Banouso 
tress blow and mate a do you nat believe it 
‘very msc ?—Because aves when the trees Zon't cue, thre 
bud @ co 





Moch as in swinging the impetus one gives oneself gradu 
ally multiplies the strength of the movement, Thus bere 
api we lave the ochema of the refx of air, which iy 
at the root of all these belies, Moreover, 20 deeply 
‘ingrained is this scbema, that eves a body set in motion 
dy a current of air infinitely more extensive than the 
sphere of action of this body seems to the child to be 
eovlowed with & movercest that is partly spontanoous. 
‘Ths Del at 6 years old asks whether some dead leaves 
scattered on the road are alive, and when he is aniwered 


cause of wind, or whether they are considered at being 
partly stired'by a wind of extemal origin, they are 
‘capable, in the chik's eyes, of producing wind themselves. 

Children of the third type attribute to the waves the 
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1s ir loon what soaks the wind go ?—The ea — 
How!--i¥ah is wanes —Do he waves make wind — 
Yer--Bowe When ty go op high-~Do the waves 

the nie ake wind ?PAS) wee fe North wid” The 
1s gute tran ani Geneve Ue North wind cobea across 
‘the lake, whereas the © wind”, fa. the. wind rom Ge 
South of the West comes, as Fert tay buve Iron at 
‘S2aoc, rom the drsctin of te sea And what caer 
Sse waveat Tie aie"And whet makes the wind? 
















‘ass, (c4, backward) : “Do you 
in 70S air-—Where does it eoese from ?—From the tea, 
“How does it come )—The big warer—And the Notch 
wind (la bine) )—The same thing, only harder —Fiow did 
It 'begin “Zhe maver make the North ied (la bi)” 
‘The waves are from the fact that the mater moves — 
Why ?—Because ters's a curren What Js the current ? 
il goes fast, thon sb moves.” Dows the wind know itis 
Diowing i—¥es—How ?—i don't hnow. "Because i $6 








‘The current of air is thus co-substential with the air and 
the current of wind. 
EEG Sonera en 
tee fie eeu nersemeanmaats 
sew at an ee ee Ra 
eireaad Pete A eos 
Bae ee ses 
or ter i ee tree ce 
he cure rng The cure sete 
dine ant eet 
sehen eciaw ee 
me ea ae a 
Soe mer nero 
urea eal eee pees 
eee nn cht 
Ba? 




















‘This shows very clearly that the same schema is ot 
‘work as with the children of the preceding type. The 
‘waves make the wind, and the wind makes the waves. 
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‘The waves are partly spostanaoas. They “ go up high” 
by themeloos (Fert), they ere the result of a current 
(Coss, Falg, Mart). Tie movement produces. wind, 
‘which in its tarn accelerates the formation of the waves 
Ts certain cases, something more happens : the water 
‘teal produces air, because it is cold, cold being &.rab- 
‘stapes isuing from the water end producing wind. Thus 
the dynamic schema of which we spoke develope into an 
attempt at identification, of at any rate at generation of 
‘he gubstances in question. This is what Falq and Mart 
Jed us to believe. “Here are some mare definite casa : 


how answers we have just been ox- 
“How do the waves of the lake make 
Shamefves ?= 13 she eatd—Htow 1 Has. the cold any 
Haroe Oh, pea Hi mihs the wind end the North wind 


"ow did the wind begin ?~-When 1's too 
‘aus ofthe water —Does the water zuke wind #— 
‘Yos—Hlow 1 Yer, when ifs cold there are wavs, ud that 
makes the wind come-—Whece does the wind care 10a? 
Because of th mane.” 

Sor ¢ "Where does the air of tis room come 











it] —How ? — Because the meter is a ikitte bit 
How ia that ?—Because (the water] is mads of 


Sut, a8 we aseriined in @ im, does nt 
‘what steam is, and is uuscquainted with the fact 
clouds are made of evaporeied water. He has simply 


Shee re ome, a a 
ie ae eee oe 
ey 


‘These explanations anticipate those of the sixth type 
(wind being the outcome of cold in general) which is, 
moreover, mainly the cutcome of the fourth. Children 
belonging to this fourth type, which is by far the most 





‘the cloud makes wind 23 it moves slong, on the other, the 
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ioud becomes changed into sir (emake and steam being 
‘considered alin toait,C.W pp. 302-903, ané 3rq). Hlete 
tare some examples in which these two proce —aoe of 
dynamic formation, the other of material generation, sre 
combined in diferent wage: 

c (6) says that the wind comes when i it going to 
SHE'S the begin ota Hax between the Mind 





and the clouds 
‘Rov (6p) attribates the Sst origin of the wind to a 
man it i" someone who Wee.” Now the sky and the 


Clouds are formed by the wind. Of the clonds, Roy taye 
the shy made them Flow ?— Because i's « good thing Yo 


snake some—How ia it done }—Because if fade isalf &m 
Waifs for the ty, * it i sri. where 

‘he wind come from “From the ehy.” "How is it made? 
I's « cloud that has made some wind —How does it 80 


¢: 
| 
cng 
x! 
i 


made wind. 

the shy.”” Thus ‘the: 

‘*unher Raya se hae a (CW 
roy, ae ave tray ses 

cia i}, bees thatthe bravery bode, ier 
re grown 

‘of wind, that they have “because we 

fa the neat pasgraph be sha Se that, acceding 

eave fall df ut, Because the ale oo 


"omnat fs it that made the sun and the moon (row 
Why ?—Bucawse it ss good thing fo mane ws 


OT cat te sees what Roy wool! find tobe the mien 
of the world, he thould fee! the need to systematige: the 
‘world isa sciety of organisms produced of fed by the sir 
‘which was” blown ” by a man £¢ the beg things. 

Gaya (6) also between artsicalism and 
{en that the wind is produced by the clouds; the clouds 
ate things thal move about, then chat makes wind,” 

Par (0:7). "What is the wind ?—Is ip air—Where 
dogs it came from ?—From tke conds —Do they make it? 
No, “Ih ia ain which they make [—which the coods 
oak, and thew i [the ait] chanes the clouds. Where does 
{be wind come frexn ?—From far Where from ?— 
From Tessin (Par cotaes fram Tessin) —How fs it made 
lover there ?—The oir makes st, or ate ifs the smake from 
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tia [Par thinks that the clonds are made of 
‘snake ‘does the air come from ?—From the 
‘hammeys.” This case is very clear: the wind posts the 








to sag, the smoke from 
the chimmeys, which make the wind. The ait issues from 


Sire (0): The air" comes from te shy —How eit made 
int by When tare or nae "Wat toe tat do? 
Ai nates ain How toes ake i? Whee 















‘dione. 
ide alive ?—¥es—Why ?-~ 
‘know thet # is. blowi 






2k te the clone —How ?7—The water that 
‘ky ites a coud. 


Rectnce they mall.” And later >” Where does the wind. 
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‘came from ?—With the clouds—How 2—The donde melt. 
‘Tent me, is the wind alive ?—Yer—Why ?-—Becanae 


nf Ol Bos 
Dost (1017) suggests, bat with eviaton, that the 
cso kee wl Bat ithe onde at make 





wind appear simultaneously oo the scene and 
reciprocity of action between the two, The second 
todality is that of " generation” of the wind 

clouds: the clowd smoke, or the steam, or the water, et., 
transiorms themselves into wind. Or egais, the cloud 
opens lke the Cave of ABatus, and the wind escapes from 
it with the rain A third modality, closely resembling 
the last, recalls what we obvarved in conection with 
waves ‘winds and bad weather together produce old, 
which transforms itself into wind. Fimally, the fourth 





cf as “going with” bad weather on account of some 
{intention or common parpose, and then, later, the wind 
is regarded as coming ont of the cows, This is a very 
wal ofder of sucoassion in the development of childish 
Telists (cee C.W., Chap. IX, § sand §6). The analysis 
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‘can even be carried a step further and a distinction drawn 
between “ generation” and “ identification“. The wind, 





‘All the fourth type children attributed to the 
clouds the (oration of wind, whatever might be the 
mode of thi formation. Now, children from 8 to x0 
the san as a scoall cloud, " tight " (Fr. 
J. fe therefore ql natural tia: come 

realy bodies as makers of 







E'comectiva with tn copery the hea of 
‘an coguiry on 
git ‘cause when it 


‘We sball meet with other cases in connection with the 
problem of the sun's movements (Chap. If, § 2). But 
‘tie 6ith type of answer is naturally far lees frequent than 
the former types, becanse the som is warm, and the wind 
in nearly always cold We shall even moot with children, 
‘who maintain that the sou destroys the wind. Some, how- 
‘ever, say that fire can produce air, at owe shall see in 





‘connection with engines (Chap. X, 1 and § 2), 
Finally, there is a sixth type of azswer, which, though 
often aaaigarsated to the frst four we have just eximner- 
ated, occasionally even with the Sth, is to be found io 
& pure form at every age: wind is aipposed to be pro- 
duced by the old. Tn order to understand this conception 
the reader could remember what we tried to show else- 
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where (CW. Chap, IX, § 6}, namely, that for tbe child, 
told, or ted to booose, a substance 


Fonz (69): "Where does the wind coms from? 
mouniain.—Hiow is \t mada t—T's the so. 


Ea): 165 the maw a abs fe sind)" Hom 
fs the snow, because i's too cold, then Mt 
‘massif Blow. 


‘Guoce (7), The wind, “its treath. . . —Where does 
it came from ?-—From the shy —Why are there days when 
it blows ?—10s when is cold—Why dose It Blow when 
it's cold )—Becawse 1 makes things cold.” Thas we had 
3, vous circle. “The oald attracts the wind and produces 


‘Wenv (8) : “Why does the wind move ?—Becanse ite 


a () tw be reread, attics the formation 
of wind to the waves and the cloads, But, in both cases, 

be to the production 
"6 wind " when i foo 














Tt will be veex trom the above that some children 
regard cold as a substance, and consider that snow pro- 
duces wind by the mere fact of being cold. Others, on 
the contrary, ate content to extablish a somewhat Inoee 
dynamic tic between the oacame of cold weather and that 
‘of wind. As in the case of the generation of wind out 
‘of the clouds, it is obviously the vague relation mniting 
‘wind and cold (the wind “comes from" the cold) that 
Inns given rise to the idea of a material generation of air 
‘out of the clouds of out of cold weather in general. 

‘This beings 0s to the cose of our analysis of the anewers 
‘of the second stage. These answers are of great interest 
for the understanding of the child's conception af move. 
ment. Superfically St locks as though the child contented 
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Dimaelf with a very rudimentary obeervatisn of ature, 
and simply took effets for canses: trees, dust, waves, 
ouds, etc, ate all supposed to make wind, wherets Sot 
‘us they ace merely displaced by the wind. But why does 
the clald reverse the order of things in this way? The 
oucity of his means of observation is not sufficient to 
explain this, for, after all, these childeea know periectly 
well that the self-same trees, dust, waves, amd clonds, are 
‘themselves pushed by the wind. The impresion made 
fon the child's mind by the facts which he has observed 
does not therefore suifice to account for the explanations 
wwe have given. The facts requiring explanation are in 
reality full of wbat we bave called prevelations They 
ave seen through a schema which has been constructed 
‘on the basis of the child's owa body. For itis the chide 
‘dea of material force and more particulanty bis animism 
that rndestie the belils of this stage. Every movernent 
{is suppowed by the chill to contain an element of apen- 
taneity. An intemal motor is necessary if the object is, 
to be moved by an external motor. Uf dead leaves" move, 
with the wind”, it 8 because they are “alive”, even if 
driven by the wind. There is only a step from this 
‘animistic conception of things to the idea that the air 
‘that has been displaced eebounds in the direction of the 
‘movement : since tings which “move with the wind ” 
reve partly by themselves, it mast be thatthe wind comes 
ut of them to & certain extent, and ths flows beck 
‘behind them in onder to push thers along. Added to this 
is the fact that all the causes of wind are bound together 
by participation, both dynamic acd material. The wind 
cof the clouds attracts the wind of the trees aad the wind 
of the waves, ete. It enough for one sontoe of air to 
function for sir to come rushing in from all sides, as was 
‘made suficlently clear in the course of Chap. I. Animistic 
spontaneity and dyzamic er material partidpation are 
‘herelore suticient to explain the answers of this second 
stage. But apart from these factor, which are foreign to 
‘immediate experience, the iacis which the child may bave 
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collected in his observations do not arcount for the oom 
plex nature of these answers, 

Let us now pass on to the third stage. Children at this 
stage say that the wind makes iteelf from the air that ia 
epread out everywhere. The average age of the fiat 
stage children was 6; of the second stage, 8 years and 3 
months ; of the third stage, the average age is 9 years 
and 6 months, The answers wil therefore be superior to 
those preceding it. The assertion that “ the wind makes 
‘tel By itself” is no idle statement ; itis the sign of an 
‘enforced positivism exingling with the remains of animism, 
ase ate ose empl: 

‘Where does the wind come {rom 2—-From 
is itmade?—.. . What makes it come? 
She lous 


aaa 










fpoml Ts 
Rr is weer oi 
1 wind Why aes i ove along Breer goes 
eesgucty me, Doe it kao 
i See cost Casi we mae a wind 
{this foom ?—Yes, whew we lake cloth (and wave it~ 
{F tame ?—From ike ei? Whee 
docs the ai coexe {tom ?—-From oxdside—And how does 
the air cutalde begin 2." Where does it" come 
from t— you ik IY thee me 
any we would choke 
"Nha (23) Same case “iat sm wind ?—10 
Where does it come from 2 has aly exit 
‘Atcarwards Bar tefutes all the explanations based oa the 
replies of the second stage, Unt we suggest to Bis. 
The answers of this third stage appear to be exactly 
like thove of am educated adult, but in seality they are 
far from being anything of the kind. The third stage 
bid in sil = At any Tate, the wind is still 
poteessed of material force in bis eyes. Tt pashes itself 
‘oog in the same way a8, during the second stage, clonda 
are suppeed to do, withthe Blp of the wind that they 
‘themselves produce. We need caly ask the children how 


i 
i 
cr 
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‘the wind moves, to find that they will all answer in the 
tere is air, and 





Or @j): “How doas the wind move along ?7—There 

losayt more and more thal pends £0 come, ond thew the Ome 

‘wants ‘ha! isin fromf—And bow does 

Part at the back move slong?—. Isn't there 
at 





: 
i 





Zau (12) :~" Does the wind move ?—Yet.—What makes 
it The air.—Hlow Because it fuses.” 


In a word, the aie vets itself fa motion in virtue of its 
‘own fore, the air behind pushing that which isin front. 

‘We hava not found aay better examples than theabave, 
apart from one very remarkable and perbaps spontaneous 
‘cave which show & great advance on the previous explama- 
tons, Here iti: 


Bene (13) refuses to may where the wind comes from: 
st is air that & everywhere.” Why does the wind move 
long ?—Baceuse Ge heavier layers of air press om Than 
1 cpr om al des ond aber crt of ai Why ae 
‘theae Layers Keavier ? Because they are damper, 


We have bere an attempt at x mechanical explanation 
‘which is undoubtedly an anticipation of the fourth stage, 
But at this age, adult infiaences play too important 
part for us to pursue the present enquiry with any profit 


§ 2. Brearmxc—Let us now try to solve ¢ question 
which, in spite of appearances, is Gooey allied to that 
‘which we have been discusing: what ideas do children 
bave about the mechaniam of bresthing ? 

‘The varions stages we obtained in investigating this 
guration bear strong analogy to those outlined in Chap, 
T. Docing the Grst stage, wind Ss regarded as having a 
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Gouble origin—interaal, because we make air, and ex- 
femal, because we attiact the air from outside or the 
Wind which comes and settles itself in us. There is a 
fecond stage, during which the child discovers that the 
fir is spread al around us, 3 chat what we Breathe is 
th air ofthe oom, but if there were no air inthe room, 
wwe shonld make some by breathing. Finely, there is 3 
third stage, when the explanation is ln all estat 
cornet. 

Te goes without saying that in questioning the child 
the word “ breathing” should be used with discretion, 
‘The child should be asked to blow on his Bngers and can 
then be questioned ad item about the air prodaced in 
this way. 

Hire are examptes of the Gist stage 

Bat (4): “Blow on your fingee. Where does that air 
comme ith? From mny'meuth had where gs the air 
{n'Your mouth come from ?—From the window.” 

it (f) Where does that air cone from ?—Frow 
soh*h where does the airin Your woth came Fem 
"From outsde-~How did it get taere?—Dy my movdh * 
‘A moment later: " Where dousit come from ?—F yom my 
‘chan the ar fn yoo: neck ?—Froom ney body.” 

FRov (6): “Where does that ait come from !—From 
inside ws ~And where Goes the air inside ut come from? 
"Prom ineide ony Bobet Aad the ai ib our bodies 
Becanse you get fs, thers ir that comat (Che er comhen 
because We grow fat, e comes to make vs fat, and ve 
sake ft come by fatter) “Where docs it come 


'GavA (Gp) tells us, 3 ropes of the air produced by the 
‘of hands (Chap. 7, § 1), that the air leaves the 
vanda, because there is air innide the akin", “inside the 














srt “oop ou bd) Amon te, Care 
Sl on ir drgee: Whee owe hear come fr 
"Ero he boty "rec, Bot on te ote band, ayn Go, 





the a entre Bcy by test 
Wier oe! he a in the mouth come trom? 
lr he Kent ai in tbe Beal foe Be 
faa” cs, om the stomach anda onan ow 
etre cathe? yon num Seach ten 
Broun do the wa tse a, then 
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hey a is. ind ma? 
Eh Pn rah ar 


“Dl. Wit haps he ou? 
ai Ber. es ahs ee 
Sate Bea Ee, ie ter ats 
Pipes aoe eee ee 
ie Steen 
Ses at a het ie Pe ad 
Sete ieee eae 
th Sani ke tee 
Sear eTThee Sat wiat ae anal 
seal a a 














iy your mouth Ves What 's it 4 
Tot ean e gg” Buk where does the ait in your mouth 
‘come, fom From extside Bat 

from ?—Thvongh the window. Zt wes om the tees, and then 
i came.” IC will be rememibered that Tq attributed the 
‘origin of the wind to sameone who whistled. That does 
‘or prevent the tees tron producing I also 

SHE G17)” Where dte tls al: core trom ?— From 


wath” *B 
tow ie wins ae, oes es ne 
thet 





i 
5 











mouth come from t—if's the ir from outside.” 
know what it tr to Ureathe {Ver when you do 
{correct] When do you reathe?—Wheryou seep.—Why? 
Sia ele better’ Why ?—-1t hes uo dour eyed” 

Fart (@):/" Where docs this ait came from 
the body” But whete. trom ?-From the somach-— 
‘What this ir 211s when you eat Breath! [oorect 
What is breathing ?Whce you Blow. —Whare does ft 
ome from }—From oxteide.—Wny, does ove breathe ?— 
Broauae one eais,~ Why ?—To bv ate 0 mwaioe, 

‘Pur (878) * When you blow, where does the sir come 
from ? Frome the “Where does it come from 
We've alnayn gt rome —Why ?—WWhen yor drs hot 

‘makes smoke, no ar in th omach, thon st mahas wind 
ST tieee were no air at all onisds, ould you Blow ?— 
Yas, from 7 mouth 
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‘We have given a large number of examples, because 
‘hey are interesting from every point of view. Tet ms 
first of all define more closely the word “outside”. It 
‘would soem at frst that all the children wanted was 40 
say that we colleet out of doers the air which we sab- 
sequently breathe indoors, But some children Uke Teq, 
lon, ete. roundly afirm that the ae comes through closed 
windows and setties inside us, while those quoted is 
Chapter I proved suficéently that this way of thinking is 
very general. We must therefore not read mote cober- 
fence into the talk of these children than it actually com 
taina Just as by pressing oar hands together or by 
‘waving a fan, ete, we attract tbe ais from outside, $0, by 
blowing, do we attract the air fram outside in the 
stroat, 

Bat it should be emphasised once more that this drawing 
in of wind by breathing is more in the nature of pactici- 
pation than of attraction, In other words, the child does 
not imagine that we are mere receptacles for the outside 
tir, We roake air ourselves. Not only do Roy, Taq, and 
the rest attribute a human origin to the air ext of doors, 
‘bat all our children stress the poiat that we can make 
air ourselves whenever we want to (see Pas), Roy's 
‘words are interesting in this connection. Roy does not 
say, "The wind makes us fat," but “ Becanve you get 
It there's air Uhat coaies:” We have here participation 
between. two astonomos will, and ot! mechanical 
action of one on the other. If we take the children's 
{eas a8 a whole, i will be easy enoagh to fd the reht 
meatal contett for their statements. 

"For the reader wil perceive at once the analogy exiting 
between these answers and the material we collected in 
our eoquiry on thought and dreams (C.¥., Chaps, I-11. 
‘According to several children we have set, thought is 
‘made of air, os ace also dreams. This is because very 
young children identify thought with dreams: we think 
‘with our months. It is therefore only natural that 
‘honght should freqoently be assimilated to breath. AB 


a ALE 
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to dreams, the case of Sat, in which breathing is rogurded 
fs an adjuvant to eeep, would seem to chow thet the 
child's identiication of deeams with air is not an entirely 
‘verbal matter, Be that as it may, the fact remain® that 
the children who told ws that thought was made of“ air" 
‘ao stated that thought was both inside us and outside 
ts, Thought participates with the wind that blows in 
‘the tres and s0 on. (See CW, Chap. 1, $x, case of Rom 
Bruna, etc.) Our children’s answers about breathing axe 
‘enough to show where the roots ofthese beliefs breath 
fs simply a wind, partly produced by ms, partly coming 
from outside, and such, that between these (we sources 
the material participation is 3 

Finally, if should be noted how wrongly the air that we 
‘beeathe is localised in the organism, itis confused with 
intestinal yases, of again with the air which we swallow 
in eating. 

‘The continuity of theme answer with those of the 
second stage in x warrant for the soundness of our inter- 
pretation, For daring this new stage, the child knows 
that there is air in the room and admits an unceasing 
interchange between the interaal air and the alt of the 
00m, Only—and thia isthe decisive point—he continues 
to think that if there were no air in the room, he could 
make some by blowing und breathing. 

rere are some examples 


‘ac (9 When yo rae he sir cet inte 
neal when ow Bs comes ont of the mouth 
Tete is thie breath 2m. te stomach Why ?— 
Beoray ng mac, aves” "When yom. bate, the 
‘tracts th ai” 
jj tas jast clover that thare is ir in the 
CD stere oes ts breath conse n> "Fram he 
Momeck Ware dey, soe om | Hf ye 
eae, thon goes ont” “Cant ae Tanke ale i 4 FOOD 
‘withost aie? No. . Yer Bow’? 
Goes (a) * We hae fraah Snead, ond Bow, 
—Woere does i come. from ?—ivs the sar thats in the 
rom. When you breath, jou hans ai om the ngs 
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there were 9 air in the room, could we maka some ell 
‘he same Yas." 

In the thind stage, finally, the chik!'s ideas conform 
entirely to our 

‘The observations we have been summarising carry with 
them certain “conclusions, in conection with which it 
nay be Useful to recall the views of ‘peycho-analysta 
concerning the origin of the idea of the soul. According 
to Jones, whose thesis has been very ably summarised 
tod discwised by Larguicr dee Bancelg* the com- 
pparizon made by the Ancients betwees soul and breath 
arises solely com childish ideas aboat intestinal Satalenot. 
Children, say Jones, cannot in any way be interested jn 
breathing, which is automatic On the other hand, 
they have every reason to be interested in intestinal 
(ses, and this, indeed, is what current observation is 
always showing. Now if it be admitted, as the peycho- 
analysts claim, that the ceatral idess of primitive peoples 
‘nave their origin in the mentality of the child, and if tha 
universal character of " beeath ” as the substratum and 
transmitter of life be recognised, then itis impossible not 
to make the conjectare that this “ breath” i simply a 
symbol for intestinal gases. Jones goes a step further 
find suggests that if fecundation is often represented in 
rayths as due to a“ breath,” this must be beeauwe children 
fave the same idea, Here, again, the breath ia question 
‘an a fortion be nothing but « symbol for flatulence 
‘Lat vs confine the discussion 10 the question of the 
child. In support of Jones! contention we may bring 
forward the fact that neasly all our children of the fist 
‘tage confused ordinary breath with the gases contained 
in the digestive tobe. But does this mean that the one 
is the " symbol" of the other? There is eioply identity 
Detweea them. The wind oat of doors and the Iuman 
‘breath are vot two distinct eymbols of fatulence: the 
* Largsier on Baas, “Sar le expen de a ston de Tae & 
Ey fom itis ae rg ak a ds Sa St 
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child conceives all the air in the body as resulting from 
‘the feruption of the wind into the body, and vice versa, 
‘the wind in general as having issued from the bminan 
‘body. As to the hypothesis regarding fecundation, M. 
Larguier points out with unaxswerable good sense 
children can hardly be expected to have views about 
fecundaticn when primitive peoples are deveid of any 
definite ideas on the subject. It is quite probable that 
Matulence enters into children's ideas about birth, since 
babies ate often thought to have come out of the anus ot 
‘out of the feces, Only, ax always happens when we try 
‘to reconstruct a belie logically, the relations between the 
feitablished tacts are quite other than we could bave 
‘anticipated. It is not because breath eventually plays 
‘4 part in the child's conception of birth that it has become 
the principle underlying ” spirit", "thought, o& scul ” 
in the history of ideas. It is far rather Because air plays, 
fa preponderant part in al the child's ideas about the 
‘world, and aboot movement in particalar. And above 
AU, if i because thooght, being conceived as identical 
‘with speech, and breath, being conceived as participating 
with the wind in the trees, wind in general is regarded 
a closely connected with thought. Arguing (0mm this, 
i 8 of course quite conceivatie that participations should 
Ihave been established between the sool and Satolence, 
as Pytbagoras’ proscription of beans, which is the theme 
‘of Bf, Larguier's discussion, seems to show. But these 
pasticipations are secondary, and dae to the fact that for 
‘the child there is no diference between the breath of the 
‘body amd the intestinal gases. 

Finally, it should be pointed ont that whes the child 
finds out how he breathes, this discovery probably has a 
very real infivence on the explanations of movement we 
have already dealt with. For the ideas held about breathe 
ing sbow us that the child believes himseif to be both 
making air and to be attcacting the wind whea he breathes. 
‘And this isso, because his breath appears to participate 
‘with the wind, since wind is breath that bas come out of 





ORIGIN OF WIND AND BREATH 59 
‘man's body, and breath is wind that has come in from 
cutside. It is therelore quite obvious that such ideas 
clovely recall the most primitive explanations of movement 
{in which the moving body is supposed to create air, while 
at the same time it attracts the wind as it moves through 
space. 


CHAPTER IIT 


MOVEMENT OF THE CLOUDS AND 
‘THE HEAVENLY BODIES 


‘Tax explasation of movement i the central point to 
which all the child's ideas about the world converge. 
Childish azimism, in the fist place, shows that the child 
endows nearly ell bodies with « certain spontancity of 
‘movement. It shows, above al, that the distinction 
between a body's own movement and that which is 
determined from outside is only reached after: much 
‘roping and many dificuties whove causes it will be 
interesting to examine. Further, the affinity between 
antfcilism and animism shows tbat physical objects, 
‘whieh are conceived both as made and as alive, are obedient 
to a sort of perpetual moral constraint, as well as to their 
‘own spontaneity. This means that their movement is 
thought of neither as fandamentally (ree nor as physically 
determined. Finally, the ideas relating to the problem 
of nic Gurow 2 feller light upon these dificilties, Bodies 
make air, bot are themselves moved along by ais. How 
are we 10 voderstand this réation ? We must analyte 
all ideas relating to movement as fondumentally a5 
possible, and we must also de so a8 objectively as possible, 
that isto say, without being influenced by out own adult 
logic and what it might be inclined to deduce from 
Previously acquired results. 

‘But this analysis eaises technical points of considerable 
<dificulty. The particular questions that one puts to the 
slld in this realm are exteemely suggestive. The best 
‘way is to begin with very vague questions, and then to 
‘take advantage of every answer by adding: ” Why do 
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you say that?” or “How does that happen ?", and 
zo on. It is through this indirect method thet we dis 
coveted that some children explain the movement of 
oud by the rfl of air which thse bring about then- 
telves, But it ould be aided that it took us thmee 
yes to discaver this fact. Formetiy, when a child told 
4 that “the cloud moved along with wind,” we left 
Seat that, It ia therefore highly probable that oar present 
results are still ealy approximately correct. The art of 
{eating chide rece patie shove everyting 





§2. Tut Movmurer oF coups —Five stages may be 
distinguished tm the explanations which the child gives 
of the movement of clouds, The frst stage is magical : 
‘we make the clouds move by walking. The clouds obey 
at a distance. The average age of this stage is $. The 
second stage is both artificiaist and animistic, Clouds 
‘move because God or men make them move. The average 
age of this stage is 6. During a third stage, of which the 
average age is 7, cloads are supposed to move by them- 
selves, though the child says nothing definite 08 to how 
this wovernent is effected. But in addition to this, the 
movement ia conditioned by moral and physical canses, 
‘Which shows that the artificialism bas simply been trans- 
ferred to the objects. It is the sun, the moon, ete., that 
sake the douds move along; only, the heavenly bodies 
determine these movements, sot 35 a physical couse 
determines its effect, but rather 2s one man compels 
another by commanding bim, with ot without the addition 
fof physleal force. During this third stage, the child suys 
nothing definite sbout the “ how” of the clovd's spon- 
taneous movement, but it i obvious that he bas at the 
‘ack of his mind a motor schema which prepares the way 
for the explanation which comes daring the fourth stage. 
For according to the children of the fourth stage, the wind 
‘pushes the cloud, bt the wind has itself cone out of the 
clouds. The average age of this tage is 8. When, finally, 
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‘the fifth stage is reached (average age g). «comet ex- 
planation is found. 

Flere are exaroples of the Srst stage, of wbich traces 
willbe found even asnong suuch older children, 


Sata (8): You have seen the clowis 
Po already seem the clouds moving 

eeeteoreees 7: 
can, whes they walk Whan I walk and you are 





it fhe shy. tae the clouds that are moving along, and dhe 
ion hon i's are ave yo men Yet we 
Goa ragve mica you ae Do "they: move 
fo, Mis 

a 9) "What roakes the clouds move along ?— 
10s schon you wal 

‘These three chikire told ws that clouds are alive and 
conacious. The magic in this case would therefore seem 
to consist in a soet of obligation which man imposes upon 
Living beings capable of obedicnce. In the mast prestive 
cases the child simply notes & relation between his own 
‘movement and the apparent movement of the cloud, and 
owing {0 the egocentric orientation of his mind (C.¥., 
(Chap. 1V) concfuses immediately a dynamic partipation 
between his own activity and that of the cloud. 

‘There is only a step trom this stage to the semi 
anlifclalist and sem-animistic explanation of the second 
‘rage. The folowing Baif-way case shows the possbity 
‘of this trazition* 


(Cu (3; 9), who sees, durin Se ee sate ot 
En eS acne seen 
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Such a case as this is still magical ia a certain sense, 
since the mechanic is supposed t2 mai all clouds move 
along, even those which are in the sky. But it already 
shows signs of urtificalisn, since behind the participation 
‘which Cli establishes between. the mechanic and the 
clouds, we can already tee! the presence of the idea that 
the mechanic makes the clouds ((2. the sok), and is 
thus the cause of their movernest as well as of thelr 
appearance. It gow without saying that with many 
children, as with Cli himself, artifcialism is almost as 
primitive as the magical relation. On the whole, however, 
‘it constitutes a later stage. 

The second stage prevents us with a peradox which is 
ateady implicitly contained ix the answers of the fist 
stage, and which we shall meet with again in the two 
‘subsequent stages. I is the ides of a double motor, both, 
{internal and extemal, The dowds move both of them 
slves and under external inducoce. During the first four 
stages, the motor is internal and animistic: ouds move 
along because they are sufficiently alive and conscious to 
carry out their peculier function, or office. As to the 





is during the fret stage and 
at during the second : 

Stir (3}:_"What makes the clouds move along ?— 

Gol: dock -—How He them." But Stel does not 


‘think that thie physical act of God's is indispensable 10 
be clow's movement: 'the Cue "sey (in the ei 
Yrcause God wants them fo tay.” ‘Besides, the dlowde move 
of themselves, but by divine command: “ Some douds 
fre black. They go round and rownd. When the sou shines, 
hay don't go rownd.—Thea what raaies them move along ? 








ga 
“ETD ore mew og or Sp 
poole oho are ert tho ren monigs O? 


‘This shows what the second stage amounts to: God or 


‘of course, is the fact thet God occasionally makes ave of 
‘his hands to “ push " the cloud : Dut this is a pernonal 
and not merely a physical relationship, 

‘Daring the third stage, this parely mental explanation 
remains the same, bat God and men no longer play any 
part, It is the heavenly bodies now, that make the clonds 


‘move along. The artifcialism is simply transferred to 
things, and things ect on one another like living persons. 
‘Thus there aze always two causes at work, one internal— 


the clood moving along of iteell, Like an animal, one 
cexteraal—sun, m9000, night, rai, and cold conditioning 
‘this movernent. But this external cause acts in two 
‘ways. There is the mora way, the san porsiing the ood 


‘We can distinguish Sve types in the anewers of the 
third stage, Answers of the first type attribute the 


advance of clouds to the heavenly bodies, answers of the 
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second type atiribute it to night, those of the third to 
rain, those of the fourth to the cold, to wied or bad 
‘weather, it bsiog understood of course that these causes 
‘ze supposed to act partly morally and ot in an ex- 
‘lnsively physical manner. Finally, according to answers 
of the Sfth type, clouds move by themselves. But at the 
back of this explanation by pure spontancity of move. 
ment, one feels that moral end fnalistic factors are stil 


vaguely at work. 
“Hore are examples of the frst type: 
Gum (9) The cous are woke from the hi 
Why do they move along ?—¢5 the moon that 
thom nas” bat Gri ana expan precy how i ib 
lone, ey know that they wre moving ?—Yer— 
Do they know that the moon mae thea move Yate 
‘And ‘does: the soon Kove it?—Yeo.”” Grim merely 
observes. thatthe ‘clouds accompany ‘the moon, irom 
‘whieh he conchudes az influence which is, at the same 
time, both physical and moral, 
"BOY (6; 8): We speak of the sun." What makes the 
stan move i=-The dondso—How #—ecause they move ond 
(het pus it along.” ‘A moment later, “BON sponls. of 
‘“oxie” sums: Have you seen the sums ?—Ves, the 
‘mora thare are of thom, the more 1 walk the more T'see— 
ac ar they Mi? Tae he dod 
theyre stronger They, pudl the clouds, Because 
‘ahnays wnlorneath"” We point out to Bow his vicious 
tree, but this does not in the least wemry hm = "1 
lou (hich take the ove), auth 
42 ths Sur 6s stronger fo mae holes is 
be seen that the relat 




















stay. stil When : 
snowing.” and even mare: When d's going fo rain, [the 
al ies ome acy 

Ep (7): " Wast makes the clouds move, along? 
We the sum —How ?—With ike rays. Tt pushes the 
ode 

Nec (7512): "1s he sum that pushes — How ? With 





its rays, 
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1s short, the sun acts cm the clouds as policoman does 
‘oma that; e puts them to fight, et by touching them, 
but simply by appearing on the scene of ese, be uses 
is fits, But whether the action be moral, of semi-moral 
amd sezl-physical, st always takes place between one 
living being nd another. Let us recall inthis connection 
the remare of Vern (C.W., Chap. VII, § 3) thet the donde 
“try to ght the wun.” “Here, again, the cause of move 
ment is both internal and external, and the motor acts 
‘heough mora] as well ax through physical means, 

“The same thing happens when the cild attributes the 
advance of the clouds to cight (second type) with an 
added touch of finaliom : night causes tie coud to 
approach, because it is the clos busines to bring about 
right. Here isan example: 


“DDE {as ot get De, gor by a om he 
shh "kere tke eas ero the 
TndoyS ete fcam ?—Fm a hy Why Sey me 


Eocene oil too be dark Later On Duc 
tye Wnat mate the clouds move sn the 
rine none, 
ar eee 


In sbort, night, being made of clouds, is the motor 
cause, because it is the final cuuse oF purpose, of the 
‘movernent of clouds 

Exactly the samme thiog Rappens when the child attri- 
Dbutes the movement of clonds to rain (tied type). 

Bony (63): Clouds, move “ someimes.—What makes 
them move #—Rave—How does it make them move > 
Hi falls down— Bot why do the clouds move Because 
‘rai falls down,” A little later = “1s it the wind that 
‘makes the cloods move ?—No.—What is it then '—The 
7ain," Sularly, Bon) telis ts in connection with the 
Iheavecly bocias that the ann advances " beamse he wants 
fo gee igh” 

Tous the rain is both the motor cause and the final 
‘cause of the cloud's advance, showing once again that the 
ond is supposed to move, ike an anima), for peychical 
‘or moral reasons. 
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‘When children say that it le the cold or the wind that 
snakes the clouds mave, the problem becomes a litle more 
complicated. Cold” is practically the same thing 43 
wind (see Chap. II, § 1, stage ii, type 6). It looks, there- 
fore,a5 though we were dealing with » more advanced type 
cof explanation, 42. « purely physical explanation, But 
‘this ls not 20. "Even if children of this type introduce the 
wind, this in nowise excludes the infsence of mort! 
reasons from their explanetions: the cloud dics ewny 
‘rom, or alter the wind, because it fears fine of bad 
weather, ete. Further, itis aot passively pushed by the 
wind, ut makes use of it like « salling-ship. In short, 
‘when the chill says that the wind pushes the clouds, one 
should not accept the statement at its face valve. So 
Jong a moral reasons stil play a part, and 90 long a9 the 
child has not yet invented the sehesia of the reflux of 
all these cases should be classed in the present stage 
est Ure Here are somve examples : 


6 bepoa by_seyng about ee movement of the 
he clouds tole, and the moow goes wilh mt 
> Ete a oe nm" 
fh pin hal unheated te wind 
“roan They Jad ead a0 they rath” 
a taht they alk “tate tere eldig at" 
Tee complense of bets, according 2 ides tect 
and the Gous sccempany ss, shows that the wind acta 
aly as an adjuvant; the cloud i oil ited with the 
te of raveiet, i flows wo, gock away whes 
eels ald, et 
"Roc (6H): What_makes them move ?—If's when 
eres wind and soe, wel han, they Bo. They £0 a9, 
then they come bach afer 
hos (8) Why do they move along ?—Becaute they 
‘dings baby 




















Doc (@): "What makes the cloods move along ?— 
Is the aie —What air ?—The air from the tzes [here we 
find again one of the habitual theories of the orgin of 
ind aed Hen when] fs wry al. 

Becaete Bey 
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‘ns, although the introduction of sir brings @ new 
lement as compared to the easter types, it dove nothing 
tw destroy the ides that clouds move by themselves. They 
rove, because “they are cold, "because they are follow 
ing un” (survival of ist stage), because they wast fo avoid 
wind and snow, and, above all, becanse they Ay by them- 
salves like birds, making vse of the wind when it is thers, 
‘but doing without woen itis not, It wil therefore be an 
‘ary task to distinguish children of thin type from there 
‘who have reached the fourth and Sith stages, for then, 
wind bas become an indispensable physical condition of 
the movemeat of dloods, whether it i prodsced by the 
cloud itsell ((ourth stage) oF whether it is considered as 
having originated fcom anywere outside (ith stage). 

‘A fifth type ofthis third stage i characterised by the 
fact that the idea of en external rotor is absent, and the 
intemal animistic moter alooe comes into action. In 
ther words, the cloud is supposed to move along“ 
itself!" But, 05 « matter of fac, the idee of an external 
rotor wotking for moral reasons alone is stil taken for 
feranted : the doud has reesived an eeder whore fanetion 
or ofce it si the apititoa) interaction of things to oompel 
‘the cloud to advance. Here are some examples: 


+ fay they Bie oe Tog Ho eae 
sap ran awa Sa ey So Waly do they oak 
A orn Bene 9 hf" ie 

: ‘are 
Fhey wold (ip) foc, bcnse we Fa 


is spontencous arson spite of acount 
feapetin)-—They ar aie ya? Pay ons 













iy tg ‘When i hails ow the mountain, i 
ests NEES RT, San thse Phy oe 
fe, bcouse they ae hl Wo Cas they go where they lite? 





Pio sWhy Pecans they wees they'd end 
ire Ta ac a er bee 
Rego aa 

my i—To 0 

they ge whe 
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Clouds, therefoce, move by themselves, but for the 
ened of man. Tt iy this foe of theirs which detere 
tines them’ they mast came in order to give us rai, 
they suse not go away Dat must come Dack again, et. 
Considering that in all the preceding cates the moving 
cause was always closely or remotely confused with the 
purpose, we may say that this Gith type is te Limiting 
fxae of the third stage, ad a fron ofall the preceding 
stages 

Thos during the fist three stages the child confuses 
physical and moral laws. Such physical causes a8 ate 
(ccasionally taken into account are the constraint exercised 
‘by one body upon enother, like that of « kind of police 
force (as whee God ot the surrmaze the clouds move along) 
‘0 non-essential adjuvants {as when the cloud makes use 
Lid) wc hs et he Seo 
‘the cloud itself as it “ flies 

et Bee es fargo int ya 
tha age of 7-8, « new element appears in the explanation 
of movement if & the idee of physial determinism, 
Henceforward, the movement of clouds, whatever be 
their private force or wil, is explained solely by the 
action of body external to them, namely, the wind, 
“The wind bas thas become as dispensable ptysical case. 
Final or motal causes no longer work without « motor 
case tht is indepeadent of thes. 

“Two new phenomens, however, add to the complexity 
ofthis particular conception, and thus help to differentiate 
‘he fourth stage from the Sith. ‘The one is Ue scheme af 
the ref of ic, oF of dorirepirrerie, where the child 
{Rinks that the clouds themecves make the wind that 
drives them along. The apontsneonsly moving cond 
creates a cutest of ait which rushes in bekind it and 
poser & aloag. The other peculiarity of this stage it 
‘hat the children, although they accept the idaa of pynical 
force, go on believing that in moving, the coud i directed 
towards certain ends which make ue ofthe wind as this 
instrament. Teese ends are naturally aathzopocentric 
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1 we seok to trace the parentage of these two char- 
scteristicn, we shall find that this remnant of finalism is 
‘inherited feom the transcendest artificial of the second 
stage and the immanest articialism of the third stage. 
As to the drrvsepierara, it is dearly the outeome of the 
animism of the eauly stages the cloud pushes itself along 
fs birds @y or fishes owim. Tt is thus this duality of 
animism and srtifcialism which explains the complex 
nature of these fourth stage ideas. In this connection, 
he fourth stage, though it is the Gist to attain to the 
idea of physical or mechanical necessity, inherits many 
of the biologico-moral conceptions of the earlier stages. 
fa somewhat impudent comparison be allowed, this stage 
‘ay be said to play the saze part as the physics of Arise 
totle, which, laden as they are with atifcalism and 
Asalism, yet show signs of an effort at scientific explana 
tion, 

Here are some examples of the fourth stage, beginning 
‘with one which shows, it woold seem, certain traces of the 
rreeding stage 

sv (99) tela w, about the wid "14 comes rm ih 
sky.—How is it made in the sky ?—Don' ow’ What 
40 you think ?—TF might come from the dows —How i 
that /=—Becanse, when the clouds move along, x makes wir. 
When hey are at mri, nese mach Why do 
the Se Rceuan i the air which ey 
‘mate () thas mates them move alone.—Hlow is. that — 
Because ib pushes em —Why ?—Dont bros. Because if 
sec Ase dy vig o-dey "Vie Glly 


iy 2 Becante i sm 
‘at ne Sha do IP Ack hve too maha how 

ro-Why ?—Besanae the sw bale the aor back 
‘Wry do the clouds go dowiy when its sunny? 
ie Ps hok-—Aad nen 4 mes then ton up — 
TA becouss he su takes some air forse Why? 
trealie Do yom believe that} Yes—Is the san 
live ?-—Don't haem.” You —Why >—Bacawse it can give 
light. Otharsise, it cou.” 


‘The opening is clearly of the fourth stage. The intro- 
duction of the sun, on the other bend, undoubtedly shows 
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‘aces of the third, but it will be seen that the sun is 
‘gopposed to act physically and not only morally on the 





Doss (0: 7)" 

Fee te cave af Dus Chap. 
case 

Penh ies {the clouds) mane, 
1 Fe ae} chases the (See also Chaps It 


tells ms, relation to the, moon, that iti the 
ich make it move “Hew ?7—By making 
‘Aa forthe clouds, i's the wind that thes them. 
‘The clouds can make a wing }—Ves—How ?—By push- 
tig the ether clouds.” 





Hare is another very spontaneous case, whichis probably 
primitive : 

Lao (7) believes that the clouds are made of smoke, 
Now, in the explanation of 3 steam-engine (see Chap. X), 
‘Leo accounts in this way for the smoke rising : " When i 
comes ov, it mahas air. The emobe mabes air: 

According to all these children, clouds advance owing 
to the air which they themeclves produce, and the douds 
ake this air by thar movement. This is the typical 
schema of the refiux of air. According to other children, 
‘who should be placed in the same group, things are lightly 
iffereat. The cloud still moves owing to the alr that it 
‘Prodaces, but this alr is inside the clond and escapes from 
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it, This escaping airis what drives the cloud along. Here 
scone camel: 


3) ip connection with the sun: “Its the wind 


aap t—Where docs this wind come from i—If's 
‘hat lot # excape.—And how do the clouds move 
along? —fi's the wind 





Sind the wind 
‘An 


Saat fin Soe na ll} here fi 
does 2—The current —Where does 


te ort ma arent ade ?0f air And 
thaw does it hold them ap ?—1E pushes them spear, 

‘This last schema is cloely akin to that of the reflux of 
air, Which is prior to the other? It would be hard 10 
say. Hoth types are contemporaneous, and undaubtedly 
‘here is interaction between them. The idea that clouds 
contain ai leads naturally to the idea thet the ai flown 
‘back in order to push them, and vice versa. 

‘When, finally, the fifth’ stage is reached, the child's 
ideas have become identical to ours. The wind pushes 
the cloud, and this wind is oct in any way produced by 
the cloud itself. Here is an example : 


Gor (ol) “Why. do the clouds move mere or te 
auch 7 Beene the wind. "They mone the 
‘ind.— Where does this wind come from ?—Frem the thy. 
And how is the wind made ?—Dow't Anow--And can 
the claus ks a Wind No, Can they make & wind 
‘moving ?—No—Azd when there is no wind, ean 
move along alone ?-—Ne- oa 
‘Thete last questions were necessary to make sure that 
the child had really reached the Sith stage. The answer 
“The wind pushes the coud” may belong to the third, 
fourth, or fifth stage. But the criteria we have gives 











CLOUDS AND HEAVENLY BODIES 73, 


shold sufice to ensure an objective classfcation. All 
‘one need remember is that very young children often 
complicate things by bringing in the possible participations 
betwen the various sources of air, but this does not 
constitute an insapezable cbatace to the task of question 
ing and classifying these children. 

‘To conclusion, we should poimt ont that the cesalts 
‘obtained by Mle Rodrige on some hundred Spanish 
children from both town and country, estizely canfirm 
‘what we have been saying. Partiearly frequent is the 
first stage answer : “ What makes the clouds move along ? 
—We do when we walk.” We also find a whote group 
‘of answers which attribute this tcovernent to the sun, (0 
thunder to the stam, to rain, etc Chid stage). It is not 
until bout the age of of tbat a decisive partie attributed. 
to the wind. 


2, Tam wovexesr oF 1am REAVEXLY BoDIES—The 
oestion of the movement of the heavenly bodies is 
aturally more obscure for the child than that of the 
ovement of the clouds, but for the younger children it 
{sof exactly the same order, since the heavenly bodies 
are situated on the same plane es are the clovds, ‘The 
aaswers obtained may be roughly classified, and the 
interesting thing is that we shall nd the same scherna of 
evolution as we have jst been analysing in connection 
‘with clouds. 

‘Thes the five stages appear again. During the fit, 
‘the cause of movement is magical and animistio—we 
‘mike the heevealy bodies move wien we walk, and they 
obey us consciously. During 2 second stage, this move- 
sent is due to God oF to men, but magic is replaced by 
attifilaism, Of course, the heavenly bodies. are sill 
regarded as alive and conscious, and they still follow us 
when we walk. But itis no longer so tiuch because we 
1akz them do so by magic as because they “want” to 
come with us. Daring a third stage, these two features 
aze retained a5 sock, but the artifical is transferred 
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ta the things: clonds, night, rain, ete, are supposed to 
set the heavenly bodies in motion for reasons that are 
‘moral az well a8 physical. During a fourth stage, the 
Ieavenly bodies move in virtue of the refux of air, of 
fire, oF of heat which they make themselves, The cause 
of movement has thus become physical. Nevertheless, 
the heavenly bodies are stil regarded as alive and con: 
tious, and as a rule they are still believed to follow us 
‘about on our walks. When, finaly, a fith stage is reached, 
the movements of the heevenly bodies Gnd a purely 
‘maochanical explanation, sach as the wind, ete. 

‘The average age of the first stage is 5, of the second, 6, 
of the third, 7, of the fourth, 8, and of the Ait, 9}. 
Hare are examples of the Get stage 


N foc 2 walkin the evening, 
cog th oon syn So oi sm, follows me. 





Seth owt ay (Tn bl sete hs bere 
hot ray to rennin hes 
merely learned.) * 

The heavenly bodies re therefore both alive ad 
compelled by us to move akong. This twofold cause 
expuns thi advance. ‘The pasage frm this tage fo 
fhe cond, Le that of atiScalom takes place ime 
peroptby. For Were i every abode of usston in 
assing fom the iden at we Take the sun ad oon 
nove by walking 1 the fea tnt we give tem orders 
{0 obey, and again betwen this and the Wen tht the 
ake ofthe sun nd mona compel them to move," Here 
are some examples of the second stage. 


3 Rammusno, Peycoige & Fenfnt Lenfent ns guano apt 
smu Feech tusl, Cormt, Aan tang BP AFH 
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Gan (65, Way dos the sus rove slong ?—Te 
ae ttm 0 tan tine Yer, heen te 





rbd. 
Gao Y 
dtglf- Can it go as fast as ft kee? No —Why 
Gads—Ca hwo ae the Sayhght Yes, of wre i 
Gin, as gio er ght! Ti hide make the ghee” The 
fame explination forthe moon  doem't come 
during the day “Pacuse during te day the ews comes” 
«Gould the sun a9 move along by ite, without God ?— 
Yer if wanted toe" 








Jn & word, sun and moon move of their own froe will, 
Dut their advance is controlled for moral reasons by God 
ot by man. 

‘This bipotarity reappears in the tocond stage. On the 
‘one hand, the sun and ra00n still move along owing to « 
living and conscioas force within then. On the other 
hhand, there isan exteraal motor, no longer God or tan, 
Dut clouds, or min, or wind, etc, The interesting thing 
is, that the external motor does not yet act in a wholly 
physical manner, for moral iniiuences are still at work 
between one body and another, Tho artifcalism is 
simply transferred to the objects. The average age of 
children at this stage is 7. 

‘As was the case in connection with clouds, this thint 
stage is ofa very complex character. In order (o interpret 
it aright the tee following cizcumstances should be 
‘borne in mind. ‘The fst is that upto the age of 8, childram 
0 on believing that the san, mooo, and star, follow us 
About on our walks (see C.¥¥., Chap. VIL, $2). This fact 
alone is sufficient to show tbat the heavenly bodies retain 
‘their spontaneity, even when the explanation appears to 
‘be purely mechanical. For, if they follow vs, it 
onder "to Took at os”, “because they are carious”, 
“because they want to know what we are doing”. 
Secondiy, the following thould be remembered: owing 
‘o bis dificulty in performing logical addition and malt 
Plleatlon (see JAR, Cap. IV, § 2), the child wil always 
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point to-a single case of movement when in his spon 
taneous thought there is an aggiomerstion of causes, 
‘Thirdly, it must be realised that ftom the age of 7-8, the 
‘hil thinks of the beavenly bodies as in the nature of 
‘compact clouds, something like the snake of ciraney 

‘This wil enable us fo understand the complexity of the 
answers of this stage. We aball dlstinguth five. chief 
types of answer, according a3 the movement of the 
Ibeavenly bodies Is du to clouds, ta night, to nui, 0 wind, 
or 9am entirely spontaneous ease. Angers introducing 
‘the vind wall be clased in this stage only in so far a8 
40 this explanation is added another of a definitely moral 
oer 

ler are exarmpies of the fst type 











Rov (64): ‘How does the sun move along ?—"'s the 
ew? Recon he cons move along -—Do they 

‘touch the san ?—No-—How do they take the 

Sogo co what does do at night SE Mla 

How does it move s0 as to go and hide ?~It's the 





‘louds. How ?-=ft mahas the sum move along. —How is 
that ?—The cloud makes the sun move along becanse the 
loud walts.—Aod then ¢—[6 brings bad weather.” "" Does 
the sun know when it's fine weather ?—Yet.—Why dow 
it\\now > Because thee are no. suds Deca the 3000 
move along or not?—It moses. i's the clouds that make 
it move along too—How }—Becaute the clouds mous along. 
“What does the moon do when you go for a walle = 
It walks foo—Do. the stars. move #-Yer—Why ?— 
Because we mows somatimes—What makes them move? 
i's We clouds Can, 

‘louds ?—ve—Not at 











350 sometins, thatthe 
es en he 
al 





cionds becouse the ends re shee 
do ae pe i ee 
sin lang] eos Sy pe pier, 1 a 

Ffontancots mentomnt "When Wt going 25th oes 
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ome quichly.' Tt can be seen that the san follaws the 


followed by its eflect. 
‘sun today ?—Behind the 
untele Wing Becca ifs bad waar ees ote 
Spee when ifs bad weather? No, hence rains 
ny does it nOt come Because Ht gale [it would get] 
smel.How does the sun move along ?—10s the clouds that 
make x move —How?—Ii't the wind... because 
push it” "Thus the cloud acts macchanicaly, but the 303 
Femains foe to come ar not te come, 20 alow the cand 
Basi 0 10 go aay. 
wie 5 backsrard) = “” Does the sun move ?—Yes—- 
eae weenie wy? 









Fh moves alone to-~And whet we walt, what does th 
Sun" do?—Somedimes Wl Woaks af as dhe sometimes i 

Baow (8): " The clouds push i" bot without wind ot 
cha gn a aa dd grb aa 

hE" Fes the ce thas puck How? —By 

rating wind And wher there pe ods Sow he 
Ion nine slg x aot Termes 
nthe ears the tars od Ha igh 
‘tates the ging ihe he cd ek 
ther 

Te (ca, very tackwazd) ; “The conde push th sen,” 
butt che alo go by Not © bcos Po cde of foe” 

There ace (wo posible intwpretations. The Gr ie 
mechanical: the clouds posh the sun and moon, and in 
‘this way eaise em to rapve along. The second is mara 
the sun imitates the advance of the clouds or flees before 
thea, ete. Which of these two are we to choose ? Clatly, 
the originality ofthese chilcen rexies in the unwilling. 
ness to exclude aaything, The clonds incite the sun and 
toon te movement as one animal does another, sommes 
by force, sameties by example, sometimes by font. The 
roof of thls is that several ofthese cikiren say that whes 














* How 2 
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there are no clouds, we sufice to set the heavenly bodies 
in mation (son Roy). On the other band, the heavenly 
bodies move by thenselves when there are no. clouds 
(Bor, Fran, Bral etc}. These anreers are therefore the 
exact counterpart of the Delicle beld during the third 
tage In relation to the movement of clouds. In & wot, 
the sun makes use of the clouds to move along, but it 
can leave them or flee from them, and retains in their 
Abeeace a considerable capacity for se overeat, 
“According to other children iti" the aky "that makes 
the heavenly bodies move. But there ip nothing to be 
Gained by classing this type of answer apart, for it fs 
Closely related to the preceding type, of which, indeed, it 
constitutes only a special case. The sky consists of 
“tightly packed (srr) clos." 
B, fast, stating that the sun moves alon 
: te taen deca tis team elu 
iy how Sit mene oe Thay 
sion Fir es of ike ads de gc 
‘Thas the sky is « large oud which drags the sun slong 
‘with if, but the gam makes se of this motor without being 
entirely subject to it 
Answers ofa second type appeal to zight and are chiefy 
‘concerned with the moon, although night is ako regarded 
a8 chasing the sm away. 
Here js an example 
ety 133, We eckard) : Oneal of th, aon 
sowmtry wheres is wight —Hiow Sei Gat 
EE one Te a eer ean 
Wetter uc ie eds 
fo Leg, the moos "fellows ss” on our welks, = 
__ ThE some ht ght ct eiey morally, «sh he 
Tn other cases it acts physically, being con- 
‘ives a grat uk coed that exreope to war 
‘A thicd type of explanation consists im accounting for 
the movements of the heavenly bodiet by the action of 
the weather, and moce especially of the rin, 
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vc (64): “ Does the gun move )—Yee —Why ?— 
Bases somtimes gots Prance nd tion 
Soa Seve tis ar rd ok why den 
Wiove ehen thee no fair? Becuan di 
ihe om anny ~-Aad Wien it wt raning fi oh ain 
tne low a gv nape org eee dos 
something maka if rove PEt moves By tele 
Teally Uniti 20's he ai thal mates go aay How 
‘docs the ake do this Tt Tbe ak) song, lhow lows 
S00) hard ond mabst fe vom go soaye™ 

‘The movement in question i clearly that of ving beings 
who chase and parses ene another, Krog’ iter atte 
toes intcodace Ueto fourth type of newer the ei 
‘wat rales the san and moon move along. This is & 
{ype ot whch, ike the preceding type, the average Age 
187. But whee the cud brings (a te wind as cane of 
the movement of sua and moon, there ae, aa with code, 
‘ioe diferent cases. Sortetines the wind is slply an 
Adjavant ofthe movement, the ral one being of « moral 
order; sometimes the wind fs an indlpensable condition 
ofthe moverent, Dal produced by the beavealy bodice 
‘amalver; sometimes the wind i& an indiepenable 
condition and has an oxigin that is outside the bewvenly 
bodies "The fire cae alone comes under the Cir wage. 
“The econ cate, onthe ecotrary. characterise the fourth 
stage, andthe third case characterises the fh tage 
Here are some examples of thie fourth type in the 
answers of the thisd stage 

Hon (6): How dou te con move 71 gat oth 
mes we light So yor oon se fig 
Whee you go to ©. where does the son’ gy '—Tewerds 
= ok gs th yoo Beane loka 
Wiggnaies te dec We i gs wih Joe “The 

ise the winds aly aa adjavast, Zor the an 
“Tine fe fly ricer eg 

eae " Wat docs the com do when we go for x 
walt Ppl long wth wt Why Bocas Ae ind 
Docs the wind iow here we o™— 

oes the moun Enewi-_Yer-Deet the mit 
Se purpose ors forced to go It comes lo 
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Gav (Bp: Somalimas, Id ne aye. yo seit Ye 


Fale "thy be E'S Soom hace! Wher Oe 





Mite folow wei tithe wind at pa 
tele the wind pushes But you 
1 TPeraps ies wings De you thik i wind, 
snide, and en teed Socket ons cag 
At i'elear Dat for Gav there fy a0 contradiction, 
{he spontancous movement of the sun and tne idea that 
the wind pushes the eavesly bodies. “When we confront 
Gav’wiham nsec ity, be invents ck 
‘explanation $0 as to retain the two aspects of the sun's 
fmoverment: an internal motor, which ie the wil of the 
every ody and a unnecey eteralmotar, which 
ang a yal case, 
=f Does the gon mae ?~¥et-—How 2 
103 te id te pas hind whe ete pe wad? 
setae, aw ish nd mal ews 
B,i¢ chases t-—And when there fs no wind 
Bh Bey ied awe ai ya 
These cases are all pecfectly clear. The wind is an 
‘adjuvant of the movement, bat the heavenly bodies retain 
all their spontaneity: they follow us or go wbere they 
Till, A boy of 8, foc exanaple, maintains: ds the sot 
pot moving {at ths monmect] the air is not making 
mova.” Tn other words, " As the sun does not want to 
move, it does not call’ upon the wind, and the wind 
blowing a this moment is aot strong enough to farce it 
tamove.” Inshor., the heavenly bodes make we of the 
vwind a5 do sailing-hips or aeroplanes; they do not 
sake wind, bat they ase It, sometimes’ at the risk of 
theing blows away, but moce often with the oxrteinty of 
(guiding themselves so as to keep the same direction a3 
Yefors. They do more than this, they have the faculty of 
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moving by themselves wiien there is n0 wind at all, 
though the child says nothing definite as to how this is 
to be done. But one feels that Sereragirvosrs is elowe at 
Ihand. Once alow that the sun moves by itself and ean 
‘make wie of the wind, and you are only a step removed 
‘rom admitting that the sun's movement makes or attracts 
wind that is capable of adding to the strength of the 
raoveroent. This will appees more clearly presently, when 
‘we examine the answers given during this fourth stage, 

‘Bt fst, let us deal with yet a filth type of answer, 
‘belonging to the third stage, and one accanting to whieh 
the sun and moon move "by themselves,” This type, 
like the oue immediately belore it, is by far the most 
numerous and its average age is also 7. It cannot there> 
{ore constitute a stage ofits own. This type, moreover, 
stands in the cloeest relation to thove preceding it. For, 
after all, the distinction we have drawn between the five 
diferent types of explanation in the answers of the third 
stage is bighly artifical Ia relity, these types enter into 
very possible combination. Each child tends to emphatic 
fone oF other type of answer, but not to the exclusion of 
others. On the contrary, these explanations all have & 
‘common schema, which is the combination of spontaneity 
{in the movement of the besvenly bodies with the moral 
obligation to move to which they are subjected. On the 
fone hand, the sun aad oon move by theeselves, making 
use of the clouds, the wind, ec, but aot determined by 
‘them. On the other bend, the son and moon have to 
move in order to give us light, to follow us, et. The 
fitth type of answer gives os the quintessence of these 
fdeas, ‘the children in question simply saying that the 
stun 4nd moon move along by theméelves, and do eo for 
‘our benefit. Here are some examples 


Case Why dove the sun move 2 Bowes 
spine” totems ws sa Cam, to give it.“ Woy 
das the moon, rere /—Biceuse is might, but why 
‘move 2—-Becauss there are people onside 

thea tt Besase Wore re pels hd ils work And 








han )It's time to g9J0 work. Se the moon comes.” Thi 
see gg ee eee 





rownd. all it, ‘Sr dont searing mek 
oll -—Bty itself —Is the san alive ?— Yes, because i rolls.” 
Tk is made of air, wind, or cloud. Same explanations for 
‘the moon. -" Could it go away if it Uked ?—Yes.—-Why 
does {stay ?—Becante We couldn't tee.” 

'Eit2 (9) "Does the aun move slong ?—Yes, Because it 


Mie nee sme ve tyes 
weet: eso mores ee 9 al ae 








‘The dual origin commes out clearly in all these explana. 
tions. Anim impels the child to consider the sun and 
avon as advancing by themselves. On the other hand, 
‘artificial, which has become immanent, impels the 
child to explais this movement Dy a finaliso to which 
all things are subject and before which the som and the 
‘moon mast bow their wills. Thos all the answers of the 
third stage are bomogeneous. 

‘The idea expressed by Zac and Mor, etc, and according 
‘to which the heavealy body rolls" and “turns itelf 
round,” leads us on to the fourth stage. Children of thi 
stage believe that the sun and moon, by advancing or by 
‘voming thenelves round, produce a carrent of ait which 
flows in after them and drives them before it. 

‘The dorwepicrane scheme is thus the characteristic of 
‘this (ourth stage. The wind bes become an indispensable 
physical cause, bat in virtue of animism and the spon- 
faneity attributed to the heavenly bodies, thie wind is 
believed to be produced by the san and moon themselves. 
‘We have betore us a fourth stage which is exactly parallel 
‘0 the fourth stage of explanations relative to the mave- 
‘mest of cloods. Only, in the case of the sum and moon, 
this type of explanation is less frequent than in the case 
‘of the clouds, for the very simple reason thet sccording 
to a great many children, the sun and moon, being hot, 
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canna procs wind sii. 
iSmey tpn na ob adap tote codons 
‘oof the heavenly bodies: the “ heat” is supposed to push 
‘the sun and moon. Heat is thought of by some chikiren 
S's wemm ebmanes emantng fom te un ead on 
a pring tc aang by sede The anew f e 
{eek stnge trong, hl oo fp oe ging 
‘ied, the oer hes, not xpaaton Here re me 
trampca of the types of whch te rengygs 
wes 

Ge) silo 7 yar i, tat “ie as wh 
sate ie" Waenty ‘bos tore ‘leng "iy ihing’® 
LUG eer add tht se Sind tae 
{ts hn the sow aad we re ane “Ayer 
and ha ae, te Dac the sens ea 
Ste Hw bc be son move sang 19 hea 
makes it move.—Why ?~Becawse when people feet cotd st 
fois tent iee, Meese 8 
tres Cade" ore nd fet foro 
Tena tars cae cotta ake aod 
that ake Rr hor ago te a 
air, Giamb has curios notion om this point: air "i's 
wind, it's shadow.” Thus the sun makes both shadow and 

















tater cove deag Ys tae eins. wut makes 
Thi renee 3 he erect fie oon Nothing 
Could be Weaver Inthe came way, says Gal, thes 
tenkon tic tecaice “af Howey” and ws ae Hy 
Serena and thesis nove Son ie i 
ae 

‘Seat (@:8) yy that tbe san moves long, Becanse 
« the el Pathe bt econ makes Oe wind” ante 
Inebage to flow as f—-Isqune-—tlen}-The wad She, 
menage wo Slow as fle = 

BeBe wnen you tam gst pound |—Beoouer Ae wind 
pushes t—But what makes the wind tufn round when 
Tinie Gish? Tas oind peo te m—And when 
‘here's ao ind, does the san move along ?—Yer—What 
Mikes Hive aioeg (tie eo We then ik Mart 
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hece this air comes from. Mart replies that the sun i 
low, ou wih ai The san, says Mart aa 
carrer” This i analogous. Wve saw fo connection 
‘With the clonds, which pos themselves slong bY means 
Hl the ar of which they ere fa. 

‘Bere (7; 2) says of the moon: “The wind blows to 
make di move” bat he adds, that the moon has a little 
force “Secrest mates 2 ite bit of wind 

‘The analogy with the coresponding caves in connection 
‘with elouds ie etriking. Kor between the years of 6 and 
7, there afe children to be found who believe thet the 
tin and moon wake siz. It will be remembered, more 
over, that according (o children between 8 and 10, the 
‘heavenly bodies are made of clouds, or even of compressed 
air (C.W., Chap, VIL, § 3}. Thus Roy, whose answers 
have frequently appeared in these pages, is of opiaion 
‘hat the clouds have made the sun grow bigger thanks 
to the air they contain, ete. Several children, however, 
deny that the us cam take air although it does contain 
current 
Ad sacks ihe then § a current” in the sum, 

ut ng i because when you High fre idea’ make 


"EEG: “ann ate wi 












jo, Bacouss it 


This lends us om to the second type of answer of this 
stage: the soa is pushed along by the beat or vapour 
which it throws off, We have here @ neve form of the 
reflux sehecsa. It should be noted, moceover, that for 
some children there is complete continuity between this 
form and the last, nce vepour, sooke, and sir are all 
smote oF les confused. Here is clear example 


sa What does the sun do when you are out for 
a walk ft ‘us. It goes the some way.—Does it 
tmove along ¥~—Fes, a does —How ?-—The heat makes it 
move along:—What is the beat 720s « fame that comes 
(Out of the sux, —How does this lame mate the sun move 
Haag 1 Bees fabs How dor he ae mae? 
The se mohas & mote —Hlow ?—Whem the sun mines 
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song th fame moves But Ant doesnot confuse heat 
nd wind’ "Can 3 Same give wind ?—No, # cies heat 
i wind t00 No, i onl be to he" 

oo sys in Siplcnton ofthe vas movemeat | 
ako says ino *s moovernent | 
ise hat and tat mar stam.” 

‘The elose analogy to the preceding type is apparent, 
‘Apparent too (asin the case of the cloads) is the eteential 
part played by moral causes, right up to and during this 
fourth stage, in spite of the fact that physical causes are 
beginning to be thought of es necessary conditions of 
movement. 

‘When, finally. a ffth stage {s reached, moral factory 
are eliminated, ‘and physical factors begin to be cone 
ceived as the only true causes of movernent. 

‘These physical causes are, of courne, wind and air, 
since the sun isa fery cloud at the same height as other 
clouds. But the wind hes come to be thonght of at 
produced by the sun, and the sun has ceased to be cone 
sidered as alive, conscious, or under any raoral compulsion, 
ere isan example: 

“Tay fo): The North wind Aries the doult nd the 











yo.ae out fora walk do the sox sad moon flay you? 
‘know that you are moving ?—No—Do 
‘hay fet that they ate going to Fis o at? No! 

Of course, alter the age of 8 to 9, children begin to 
repent things they have heard said, so that it ie very 
seldom that one can catch a fifth stage answer pare, The 
extraordinary custom followed by some pedagogues of 
teaching the system of Copernicus to children of this 
age has given rise to the quaintest distortions, The child 
‘conchades from what he hears in class that itis the earth 
that makes the sun go round, Or else, be concludes from. 
the fact that the san is stationary, that the clouds are 20 
too (ince they are on the same plane and also stem t0 
move). A foxbleminded subject of 25 once tok) ux that 





8% CHILD'S CONCEPTION OF CAUSALITY 


the had never believed that the earth went round the sun, 
‘and was of opinion that they had been " pulling his leg.” 
Tt would be useless to reproduce these answers, which 
have none of the spontaneity of those we have quoted in 
this chapter, 


CHAPTER IV 


WATER CURRENTS AND MOVEMENTS 
DUE TO WEIGHT 


Ix studying the explanations which children give of the 
movements of the heavenly bodies and the clouds, we 
are led to a very definite result, It is that the cause of 
‘movement is not simple, bat rests on ¢ kind of bipolaity. 
‘Every movement presupposes an internal motor force 
‘which is the moving object's own life ot will power, We 
ace thas faced with a conclusion which has been established, 
eliewhere by diferent methods (RJ, Chaps. V and V1). 
‘Bat every movement also presupposes an external motor 
‘force which can be magical, atiGcilist, moral, or physical, 
and is generally both moral and physical. Tt is only ix 
he later stages that the explanations attain to the 
‘mechanical simplicity of adalt schemas. 

Tt may be of interest ta se whether similar phenomena, 
are to be found in other epheres, We shall therefore 
study, from this point of view, the movements of water, 
beginning by a very simple case, that of the waves. The 
stady of the current of rivers will lad us to the analysia 
of the causes of the fall of bodies, and finally to an 
examination of the explanations which children give of 
‘hy the clouds and the heavenly bodies remain suspended. 

It is not from any desire for mere syametry that we 
‘ace going so thoroughly into these matters. It is because 
‘children's explanations exhibit a very genesal tendency, 
which takes on a new form in each particular cese, 10 
introduce living and personal forces where we sould 
‘make use only of weight and inertia. 

§ 2. Taz waves oF vax case—All our children know 








8&8 CHILD'S CONCEPTION OF CAUSALITY 


‘te Lake of Geneva. They have bathed init and sailed 
an it, they bave cbarrvad its waves and peobebly ake 
‘questions about them. They ace therelore in. possession 
OF the nesewary data af observation for tbeir explanations, 
And it vill be interesting to see whether in this case {00 
we find the samme types of causality 3s before. 

"Aa examination ofthe questions asked about the waves 
stows Cha the chil is inerested inthe problem. 

Da. (64) "The wanes are only at the edge of the lake, 
wri PN ge ores hs lk nag 
‘Thege children therefore regard the waves at alive and 
conscious. Is this impression confirmed when we came 
‘to question them? Tt would seem so. During  firt 
stage, of which the average age is 4-3 yeart, the move: 
scat of the waves is attributed (© combined animistic 
and artiBciallst causes. During a second stage, which 
extends from 5 t0 8, the waves are due, on the ane hand, 
to an internal motor force, on the other, to an external 
‘motor force, rach as stones or wind. Some explanations 
cof this stage involve a vicious circle: tbe wind drives 
along the waves, bat fs made by the waves. This is the 
farnliar schema ‘of the refx of air, bot bere it charwe- 
terises only ove type of the second stage, and not « whole 
stage. The chikdsen do not all go through this particular 
pase of explanation, seing thet its average age, about 
B years, is that of other second stage types. When, 
finally, third stage ia reached, the cause of the waves 
fs thought of as eatirely mechanical: the wind pushes 
the waves, which bave co movement of theic own. The 
average age of this stage is 9 years 

‘ere aze some exarmpies of the Erst stage. The cause 
of the movement is canceived, on the one hand, as being 
the Ie of the water itself, on the other, 35 buing some 
Jbuman oe arti action, such as the movement of oars 
‘or of ship, ete, 


Dox () “What are waves?— 
0 dows ete tothe wares as eal“ 
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‘ater —Why does the water make waves 2—To make the 
boats, go—How does the water make waves! —ii's dhe 


‘Gamw (5): “What are waves *—Water—What makes 
the waves PI's becouse they row—That’s 

some days there are no boats but all the same there are 
‘waves, Where do they come trom then ?—1?' the ethedit 
(which make the waves], and that [the waves] makes abe 
at 0." 











fils} Where othe waves come fan 
the er “Woy. are Sere waves, 
(th toe 

fiat "ony oS soe dod ah 
niyo 

{he balm (wan that the boats 300 th 


7 
3 


water 
—"Deoes it feel that the water moves aloog }- Yer, 
‘fads. Th comes dows i a slope, the wade hoe. 

‘These explanations will be suficient to show what is 
the starting-point in all ideas about waves. The waves 
are “made for” boats tnd swimmers. They-are among 
‘the many adjuvants which nature eupplies for man. 
Integral and anthropocentrc finals is the spontaneous 
root of these explanations. Hence, two ideas which 
cemverge under the preaare of the intercogatory: on the 
‘one Band, the waves are dae to che wil belonging to the 
‘water itself, on the other, they are due te man, since 
they are made for man. 

‘During the second stage, this bipolwity of explasation 
perslatseotie, but the artiécialism of the external motor 
force is transferred to the objects, This gives cise to 
tour types of explanation. 
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‘The frst type ia interesting, and shows very definitely 
the nature of the child's spontaneous ideas: stones and 
‘rocks are supposed to produce the waves, This is not a 
‘casual explanation. We have met with this particular 
type too often not to give it close attention. To the 
question asked ky Del (Z.7., Chap. ¥), “What makes 





‘the lake flow?” @ child of 7 answered, ” The rocks do 
WT, pag). 





Tab aes cul ae cd etsy bs 
of movement : it is the occasion for which the inteenal 
‘motor force & vet going. The obstacle to be overcome is 
‘the source of energy, and calls fora special effort, junt a8, 
he sun is the cause of the motion of the clouds which 
work against his, and wight is cause of the movement of 
the clouds it draws after i 

‘According to the answers of & second type, waves are 
produced simply by the carent of water. Added to 
this isthe idea of quantity of water: when there isa lot 
of water, a current is produced which increases the 
strength of the waves: 


Past (7) thinks that the water in the lake ig alive" : 
" Hmovet, Tt makes waves Doss it fel the heat, when 
tie a hot day ?—Yer—Why ?-—Becoute if makes ile 
halts (ce most children Peret thinks that air bubbles 
‘ate muade of water].—How does the water go along ?— 
1s the maves that make it go along.” 
Ly (i): * Way are 
‘on other days none ?—Its the 
‘Ba (SH). The waves on 


s 





WATER CURRENTS 
“When thers are a tot it maker 6 current —But 
sniy re thet wen on ete agen te oe het 
~Bacauss somtimes ther’ nt mach wee, 8d smetines 
Berta to” 

‘Waves, therefore, area masilestation ofthe spontaneous 
‘ore of water. Toe advent of the notion of the depth 
for quantity of water is not, as it seems to be, an Ur 
‘equivocal criterion of purely mschanical explanation. We 
ball see later, in connection with floating bodles, that 
depth of water is thought to be the cause of & force or 
disturbance, more precbely of a creat going upwards, 
and capable of producing waves (ee, alo, Chsp. VI. 
To this ame stage belongs a type of explanation by 
relax of tir anelogous to that examined in connection 
with the heavenly bodies and the clouds: the waves are 
produced hy the wind, but this same wind is produced 
‘by the waves. Such explanations oocor between the 
‘years of and 10, bat the average age i 7-8. 








7—Where does the wind come 
‘rom ?— Because ofthe wanes.” (See context, Chap. LU, $1.) 

Fear (to); "And what makes the waves ?—I¢s the 
air. —And what makes the wind 7—Tiy wavrs—What 
makes the waves (ffs the aur" Previously Fert told 
that the aves mada wind when thy Hf wp ee 

ap. IL § 

‘Bar (co) whose replies have already been seen in §1 of 
Chap. Vf 'tetly‘ts, several montis later: |" What, are 
waves 11's when the water goes foo hard, it mets iself 
fend that makes waves. Ie the cole wind tad ifs the 
(Weler up a file —Whece does the cold wind come fn? 
“From over tere-—How It's the big waves and that 
pater « lof of cold wind. Where dors the wind come 
‘form }—Afso from the waier —Erom what water ?—Over 
thers-—-What Water ?— Aico fhe babe.” 


The explanation contains & vicious circle: the waves 
‘make the wind, and the wind makes the waves. Does 
‘the child eimply mean that air comes oot of the water 
fn making the waves ? If so, according 23 one asked for 
the cause of the waves or for the cause of the wind, the 
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child would ia each case answer by the other term, and 
‘woold ri the riak of arguing in a eile. But the circle 
is probably more physical then logical : as they rise, the 
waves predoce a current of air which animates them en 
its rebound. This, at least, seems to be what is indicated, 
Dy Fran's exprassion : “ That makes the wind come", 

Te may be that further research will establish this type 
as a genie stage of ite ows, but our examples are too 
few to make more of it than © special type of the second 
‘tage. 

Besides the examples we ave quoted, some more 
‘primitive cases are to be found, fo which the waves are 
‘supposed to resale simply from the air which is in the 
water, the child not appearing to have thought of a 
relax of the air so produced : 


Bian (6): The waves are doe tothe “rent” What 
is the current #—Its the wind... The cold wind — 
‘There's a current kn the water ?—Yes.—There's wind in 
the water -— Ye. 

'Bouv (@): The waves rise because ol Une " current 
“ What is the current ?—10s the wind” This wind ie a0 
in the water. 

Cass" (3 6); Where do the waves come from ?— 
Us he air thal’s in the moter —Vou tile there's air in 
‘the water ?—Air travels sboad. There's akosys some in 
Ah mth path hit prot: "Whew you mabe 
ib makes 18 @ " ma 
Soup ow oc hes bel ont 

The waves of the ake rise nd fall, therefore, like 
‘water that has been brought to the boil. This type of 
answer is intermediate between the former and the fourth 

According to cildees of the fourth type, wind produces 
‘the waves. But the wind is not enovgh, a moral factor is, 
added tot. The waves are alive and move spontaneously, 
fang they are ln geaeral endowed with intentions of 
duties which are teful to wan. Here are examples: 


EA 163i wind ha esi” 
othe weve wove cog ite ge father Wy 














Becouse thert's lis of shew,” 
that the water " maui fo 





‘Thus the wind is a mere adjuvant, It is the means 
to be put at the service of the real cause, which is the 
‘moral necessity that there shoul be waves for the boats, 

Ta conclusion, it will be sem that all the types of the 
second stage, even thase which introduce definitely 
Physical causes, have this in common that they all endow 
the waves with a certain spontaneity, of which the aim 
is moral. After the third stage, on’ the contrary, the 
‘explanation is entirely physical: the waves are’ pro- 
duced by the wind, and have nothing spontaneous aboot 
‘ther, Here & an example : 


SewAN (0): “Where do the waves come from 7— 
Erons the wind —Do they kaow they are moving 7—No.— 
(Can'they make wind when there iat any ?—NVo.” 

$2. Thos cunumer ix mrvens.—It was necessary to 
‘make 0 study of children’s ideas about waves in onder to 
‘undervtand the explanations they give of the current 1 
rivers, for, as will presently be seen, the two questions 
are closely connected in their minds, And it is also 
necessary, #0 as to avoid any suggestion by perseveration, 
{o allow an interval of time to elapie between the two 
interrogatories, or to carry them ont on two difleent 
sets of children. 

‘The questions spontaneously asked by the children 
show from the first not only interest in the matter we 
are abont to deal with, but also a definitely dynemic and 
‘artifcialist mental orientation. Thus a ¢-yeer-old child 
asa: “' Awnlie B., ke do rvers ever stort going?” Del 
(L.-T, Chap. V) asks at the age of 6: " Who makes the 
‘Rone go so fac?" He also asks whether there is always 
‘water in the rivers, and when he is told that there is 
Ihe adds "74 [the water] can ge amy, then ary [is there 
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always some left]? Tt would seem thet in the child's 
sind water is something both alive and eubjected to 
‘nan by tes of mora! obligation. 

"Now itis posible, in classifying the explanations given 
in answer to our interragatory, to establish four distinct 
stages, of which the frst two conten what we have just 
anticipated, Dusing a frst stage, of hich the average 
‘age is 5, the child explains the curreot by the collaboration 
of an extersal, eriScialist motor force (people or mec) 
‘with an internal, animist force (dhe water's obedience) 
During the second stag, reached at about 7 and 3 months, 
the external force is thought to be tbe wind on the 
‘tones, ete, and the iatarmal foros is stil the waters own 
spontaneous current, Daring a third stage, the water is 
suppoved to ran becaase of the slope, but the child is 
not yet able to understand that the weight of the water 
48 what makes it move along. Whea, finally, at 10 oF 13 
a fourth stage is reached, the child understands every- 
thing, The analogy wil'et once be seen between this 
acheraa of evolution and that embodying the explanations 
of the movement of clouds and heavealy bodies 

Here are examples of the fst stage 


SGnon (9): Why dos tbe water in the Arve? move 
2 Because ‘make oars. Thay push —Where 
‘are the oars ?—fm the boats there are men soho Kold them. 











‘Arve flow ?—-From fear there [right direction} —Why ? 


Taran chdven wie qeoncand at scout eftuated cn the Bae 
of the Arve. ‘The caret le lily eng at this plat and the slope 
Sorin © Be or 
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The boas, ete “AML the 
Cai (). "Same explanates in ation, we wat 
Cae). Same lon, the water 

‘poe ake 2g 





Some chikiren at this stage have sotiood that the Arve 
always flows in the same direction, Others have noticed 
nothing. They can all say that the water goes down an 
inclined plane, but some Delieve that, if necessary, it cam 
0 up, With all these divergences, they agren jay maine 
taining that water flows for the good of man aod because 
‘man compels it to do so. 

‘The arcond stage shows us the same duallam of external 
and internal rotor force, but oa & more immanent plane, 
The explanations of this stage may be divided into four 
separate but contemporsneons types. 

Children of the first type attribute the current to 
stones, stones being the stimulus of the water’ activity. 


Inc (58): The water in the Arve Bows "Because 
‘there is ihe soar ie the mountain rehich uthet it. Then, 
when the waves come, thst Pushes st-—Whiere Go the waves, 
‘come fron ?—Prom the water, from the slones—What 
‘males the water move along ?—The rain, then the stones, 
—How do the stones make the water move aloag?— 
Because they make mscet—How Go the stones make 
raves f—Blaase the male «acute he ours mah 
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‘ightly]—But how do the stones make waves ?_ They're 
‘eoey, goes, tha mater suis. Weat Goes it matter that 
‘he stones are heavy ?—The stones are te [= eery] big, 12 

si rer ‘to prevent, oo that they should 





‘coarthing 20 
Tag bad told us, ot ong before this isverogation, that 
{iE sles make waves Sheen te 

‘Pate go wilhond waves” = 





‘These explanations aro interesting trom many points 
‘of view. In the first place, they show os the exact relation 
Detween the external and the internal motor force in all 
eases where the external force merely occasions or acts 
asa stimulus to the internal (as when the sun and night 
make the clouds move along). The stone incites the 
‘water to spontaneous action, making it clamber over the 
stone, thos gaining further impetus from its fal, Such 
data are of the utmost value i tracing the origins of 
explanations that argue in a circle or of explanations by 
“reaction of the eurtousding medium" (arreeapieraors). 
For, while it doos not constitute an actual reflux, the 
Action we have been describing points very clearly to the 
selé-starting capacity of which, im the child’s eyes, the 
‘water is poseetsed when faced with an obstacle, This 
automotricity, which can be liberated by an external 








explan 

"The case of Ing. on the other hand, introduocs ms to 
aa notion whieh we shall analyse at great length Inter on 
(Chap. VID), and whose central idea is that « stone under 
water produces a current by the mere fact that it is 
heavy and weighs on the water. The stones, says Ing, 
“"make everything move along”, "make the water 
start, which means that they create the current. We 
shall sce that, in the child's eyes, a pebble immersed 
{na glam of ‘water raises the level of the water, not 
because of its volume, but becanse of its weight, in virtue 
of ‘which it produces « current running from below 
upwans, We have here an integral dyaamism, of which 
(he first traces appear in the case of Ing. 

‘A second type of answer, closely allied to Uve former, 
consists fa naying quite simply that rivers move because 
cof the waves they make, This shows an improvement 
90 the explanation which may now be desctibed as 
“ cicular ", and which takes us straight om to the schema 
of the teflowing current (reaction of the surrounding 
medium). Here are some exaraples: 


Prner (7): “Why does the water move along ?— 
Because it, makes waver—The water is alive ?—Yes— 
Hut how does it move along ? “Does it go, by itself ot 
does something make it move along ?—Ii'e (he anawes 
that mabe it move along. —But why does the water flow # 
Because i moves Why ?—Because the waves tnake it 
move,” As for the waves, they are dee, on the rivers at 
fon the ake (see § 1), t0 the water itself: “i makes 

Bas (8; 23): “Why does the water im the sivers 
Es Re era en 
8 carrent ?If's the water Phat has made it—Why has it 
Inade it ?To make the mater move along.” 

'BOORG (64): It's the eure, as 3 foes aca, it maken 
te water go 


‘Naturally, we always try to cake the child discover 
‘the part played by the slope. But children at this stage 
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take no interest in it. It will be seen how strongly this 
seoond type anticipates the explanstion by reflux. Just 
as the clouds are supposed to advance because of,the alr 
which they make, and the sun because of the farmes 
which escape {som it, so the river advances because of 
the waves which it’ produces itselt. Here are some 
examples 


fs lh: Th alan iv isl i 
Se Wiens a orcas ke auriae te 





Chap. 11. § 1, the case of Mart (23): "The water in the 

rivers makes a yind. ecanse dha wader, has 

then is puslas.” So itis by reason of es” current 
wr water moves along. 








‘The resemblance to the explanations of the samme type 
quoted & propes of the clouds az the heavenly bodies will 
strike the eader at once. 

Finaly, fourth type of answer consists in attributing 
the current of rivers to the wind, whatever may be the 
origi of the wind. This type is, of course, more of leas 
amalgamated to the last one ; both, moreover, are con- 
temporancous. Nor dons this explanation by the wind 
exclude moral fctors. Op the contrary, the wind i 
mere adjuvact in the service of the force belonging to 
the rivers themselves. Here are some examples, beginning 
wth a very carious case of participation between the 
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wind, the rivers, and the fishes, This case is intermediate 
betwen the et enced sagen 


Gem (6): 
sesbaae (waters pally 






Nan the water in the Arve go where it 
De can’ go over ter, it cam got tnards the 
murat caren) Why Bn ate wide 


iy Beans ey eo 
aod ‘ato go frater [in 
i's the wind that ‘i, Gut indicates 


‘water flows thus " becaute cas’ go Bachererds—Why ? 
cause the Rhine is over there | =Becaose the ATVE 
mat flow into the Rhone], 


‘What strikes one ia these answers is the absence of 
any concer a8 to “how” the phenomenon in question 
occurs. The ebil may know perfectly well thet the 
wind blows in every direction, and that the Arve always 
flows in one direction (two-thirds of the children know 
his), Re will maintain, mone the less, that the wind is 
sufficient explanation of the current in rivers. Much the 
‘same was said in connection with the beaventy bodies. 
‘The sun goes where it wants to and not where the wind 
blows it, but it is the wind that drives it along. In other 
words, the wind is only en adjavant, and the moving 
body is still spontaneous. This comes out very clearly in 
the earlier cases like that of Geh, according to whom 
‘there is simply an agreement or participation of intentions 
[between the wind and the river 

In short, up to the age of 7-8 the explanation of the 
rmoovement of rivers is the same 2s that of the movement 
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cof clouds or of the heavenly bodies. it is « precausl 
‘explanation, which reans that it is a8 much mora as 
physical, and as much faalist as camsal. For during the 
frst two stages, taovement is explained by the collaboration 
‘of an external end of an intereal of spontaneous rotor 
force, and the miutval adjustment of these two forces 
can nly be accounted for by teleslogcal reasons, After 
7-8 yents, on the contrary, «third stage sets in, of which 
the average is 9, and during which the movement of 
rivers begins to be thought of a2 determined by purely 
physiol causes: the slope explains the current. But 
faturally, this stage is only approeched gradually and 
through & succession of intermediate stages. Moreover, 
the part played by weight hus not yet emerged: the 
river goes down the slope, simply because it bat not the 
strength to go up. Here are some examples 


Doc (6 11) : The river maves along “ by the current — 
Why is there a curzent ?—Because the river 43 sloping. — 
Wy doen ow when ie doping st. 
en (9:8) because "W's. sloping, 
so lacs our ~Wny Gort ow when i goes Sowa fe 
ucts ere eB, way owe 1 ROU gp the 
slope >t con't. Ze som't strong enough, 
tnother [wate] shiek at con own Od encter (water) 
which comes That on Te cam never 40 wp. 
When teres « hill & maker gags. Why cartek 
“hone See te 0 wp agai 
‘érone. 


ee srt, 
ines oe wit! 


‘Bar (9 §): “How does the water in the Arve Sow ? 
—Becawse’ if it didn't mone along, you wouldn't heve any 
water?” Bar, in spite of this ‘approach to the 
subject, indiedtes correctly the direction of the current, 
slays fos bike ad Wy 1 acanae ft fod 
the opposite direction], if could nat climb the mowidains, 
"Why dees the water go down ?—Because sf i wen! up, 
Ihere would be wo hollow to beep i up above!” We ask 














sien 
the wos oe purely verbal.” Burd bas not 
etic we 





nerrtood ‘weight: or him, eb a 
ree an pet, and tha sufeet planation 

er everythiog, 
“AoD Arve moves slong,“ Because the other 


(9) 
[water] Shin cont 9 r, rushes it, then it makes it move 
ys Tha obher Stself snside hard, amd that makes 
Fe ce tn ae i 
‘it goes quickly : 44 comes down from the mowniain,”” 
jor {10} : "14 always comes from the mater, so i! ahways 
1 ia me ee ke See 
Pi are tat ee es pe ad Hs 
ci Pes om A ala, en Et 
onan te rac goavopin Navan weet 
Fin Waar Soe a op gts gs sr 





wi 
Bu (ta): “It's the other that the 
seein Atel a de et 
Pig Tree? Pee cy at 


lraght do. gor Where ?—Wath the other rivers, fo 30 tno 
Be cua Sboe wtiy cannot it go up! ——Bevense i has mo 
‘srengh 

“The reader will se how Gonply tinged with dynamism 
‘these eacly physical explanations stil are. Tt is the 
cumulative drive and thrust that explain the current, 
not the weight of the water. Ther i, mareover, in the 
background a very deSnitely Snalstic and moral tone? 
‘the water “ aust” go down, it must aot ovetion, etc 

Dring 2 fourth stage, Saally 42. only at the age of 
To-1r, the child becames capable of giving the correct 
explanation of the movemest of rivers. 
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His (xr; 1): "Why docs the water in sivers run 
Fifi pot tne aon enngh oberg fo ge 
Tes to lenny —Whiy does the water go down ?—Hecewse 
Bea hay.” hen omar hen ge 
Toe proot that chidsen of the third stage have not 
ves iiplictly reached this explanation ie tbat when 
{a -angerted to ther Chey are highly astoatshed. Here is 
anoample: 








Hexo (9: 8), whose answers are given above, cannot 
explain why the water "has. mot fhe strength" to 
upwards.” We thes show him a pebble and ask bin why 
{tall to the ground when we let go of it “1's going fo 

‘down. It can't slay im the nr =-Why ?—Because M19 

gegen jenntng.abeat the ves Hend 
¢Felains ‘spontaneously: 4, now T see!" ard adds: 
iets because water 48 heavior them ait, and 30 40 has to go 
aowmeards 


‘Thos it is not until the age of zor" that the idea of 
weight enters detstely into the explanation of the move- 
sent of fivers. Between the thought of the chill and 
‘our own there is therefore an actual reversal of values: 
‘what seems to us simple is complicated fer the chi, 
and vice versa, 

Nothing teaches us eo much in this connection as the 
fens of children about the ssc of water in the pipes of 
‘room. We have questioned Sity-odd children on the 
subject, and itis not antil about the age of 1 that the 
child realises that there is aay physical diticulty about 
the matter. According to the youngest, the water rites 
"logo indo te laf", "$0 that we ca wath ow hands", 
1s though the water's utility explained its movement, 
Others answer : "The wind drives it wp" (age 5)" Thars 
13 air™ (age 8), I is the ere of the water”, "114s the 
current” (age @), as though the water went where it 
wanted to or the wind biew where it had to. This is 
dedsive 26 counterevidenoe af the interpretations ore 
have given of the anewere quoted inthis chapter. 
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4 3. Tee suspmsiox oF TRE Stx AMD WOOK, AND THE 
ALL OF HAAVY BODIES To TE GEOUND— The preceding 
retults have shown what dificalty children experience 18 
vwaking any precise use of the notion of weight. Tt may 
Yherefore be interesting to ascertain what explanation i 
«ven of the suspension of the clouds and heavenly bodies, 
and, more generally, of the fall of heavy bodies and the 
movements of light bodies. We shall see that here 
‘agsin, the dynamic explanation defmitely precedes the 
rvechanistic, 

‘With regard to clouds four stages can be distinguished 
in very clear gradation. "During the first (average age 5), 
the suspension of the douds is explained by both 
cialist and animistic reasons. During a second stage 
(average age 7), clouds are regarded. as either stuck on 
the Sky oF us inserted into a mass sulficently solid to 
hold ther, During a thind stage (average age 9), clouds 
ase supposed to remain io the air for dymamic feusons : 
‘he wind drives them along or sustains ther, the clouds 
de like bieds, aad so oa. When, finally, from about 
40 onwards, a foueth stage is entered upon, the child calla 
fn the notion of weight clouds stay in the air because 
‘they are light. light, that is, in the absolute sense, not 
lighter than ai. 

‘Here are examples ofthe frst stage: 

Gru (3): The clouds do not fall down, “becuse 

hold, they eich" bcouse God x8 there and lahat 
of t” (the smoke of the loads 





‘The second stage is merely a prolongation of the Sirs, 

the atifcatiam being (ransferted tothe object 

They ar tid hs sy—“Wey Zon tony fall Sows — 

Because e 2 in the air, Th 
ye Reames) eh hy 

tent They hd them wp” 

Benet (g):" Baccuce thy ere Bld withthe shy —How ? 

They are tuck: 
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Baceuse tay ore hei fah—Bat wy don't 

ey ion ‘bade [Fy je oe 

Sin 8 iocs of nore bar tpeiee te 9 
Iormed by a vault of ane) 

‘This stage in clearly stl very clone to the eaier one 
the cloud’ are eck on to the sky or tightly wedged 
into it becanse, obviously, everything  organited to be 
the great bencSt to fan. The curious thing i bat 
‘mary ll the children belonging to (hese Sst two stages 
Toqard the clouds as" hesvy"> aod this," Decne Cy 
are big”. Ninetenths of the children examined (Old U8 
this, There ie nothing surpiing, therefore, in thelr 
regarding the clouds as being atsek According to some, 
it's evan the weight of the clouds that is suppose (© 
explain their suspension in mid-air. Here ian interesting 
case intermediate between the agoond and thid sages: 


Bons (54): The cloud [— 
How? y dea oak le ued ol 
writ eg are 
Sahay cae aos 
: ea ard 
ERY ene See 
‘This type of answer is no isolated case. It represents 
Marnie reer, aor 
connection with floating boats. To Bors, weight is the 
Guictcne atrlay”«ee ty bat 
Tprbsnetipiod eh emetae 
Sree Nt aang eee 
weight of the cloud to that of the air that surrounds it, 
Siena to abso 
es ei 
Someries syn nica 
tease eae Semon a 
"ita seas ptr re ak 
£ Carretera 
ets 
West ma w a oe 
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indus to the fact that the idea a astute weight gradually 
‘gives way to the iden of the clatvity of weight to the 
Sensity ofthe sasromnding mediam. Now, this is a much 
Inter scovery. Tt is therefore far more natural, ia 
ors’ view, that the cloud should stay inthe air because 
itis heavy. 

Ducing the thicd stage, the child begins to bring air 
and wind into bis explanation of the suspension of clouds. 
But the interesting thing is that, ax the case of Bors han 
just led vs to foresee, the relation between cood and air 
is in nowise a static relation, involving respective specific 
weights, bt a dynamic ration: the clouds own weight 
4s what enables it to oat, because the coud moves fast 
enough to stay on the ar, the suspension of clouds being 
Us ‘made comparnble to « sort of piding fight, Or 
again, the wind drives the cloud along with sufficient 
Vigour to allow it to remain suspended. In both eases, 
funpensioa fs related to the forward movement of the 
cloud, Here are some examples = 








Gor (8 ; 9): Why do the clouds not fall ?—Because 


tis wind bodes am’-And when thereto no wind 
It reins (so they fall).—Does it always rain when there is. 
no wind )—Wo-—-Thea how do they stay up when there's 


‘no wind ?—Beoauce there's w carvan! inside 
‘Bor (9): * Why 

air holet 

don't 



















Selves: "But why do the clouds not fall @—Beeause it 
Folds them —What ?—The current—Where does it come 


Bat (ir; 8} 
them go up”, "Becanee tha wind Boles 
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‘This explanation of suspension by gliding Sight 
through the air is al the more internting became we 
find an analogous version of it in a completely dierent 
sphere, wiz, the problem of how boats foat on the water 
Tn the case of the clouds, this Beit is connected with 
the fact that very young chilrea believe smoke (of which 
clouds are made, CW., Chap, IX, § 3) 0 sie, not becuse 
of its Lightness, but owing to the tir, to the wind, of to 
4 current produced by the accumalation of amos that 
comes out of chimaeys 

Haws (5): “Why dots the smoke go up instead of 
falling to the ground >—i's the wind 

Bo (5) Beans make ond dt gor wp—Why 
does it not go down ?—Because there's stilt some at the 
Yetlon that shes [ebat presses against the fist lot and 





rakes it go 0p” 
BLAM (© Why does i go wp 711s th wi 
Nor (te): "Way do the Ceuts ot fall Because i 





made of smahe.—And then 211 doesn't fall it goes up.— 
Pits the aie that maker st go up from the chim, 
—How ?—By blowing. 
Finally, ducing & fourth stage, the children discover 
‘that the cloads remain suspended, not because of their 
‘movement, but beeanse of ther lightness 








Get (9:3): “Way do they not fall? —Becnte 
cant fall--Winy 1-Bacanse they are gh.” oy 
‘Bots (ros 3): * Bacon ot beh” 





Ross (10';7): The clouds do not fall because they 
are ruade af vapour,” "And the vapour >—-Beenuay At 
Higa ese than eater” (Rox dwn not any" 
Can (tr " The air them Becasse i's bight.” 
Bian ta'2y's “way do the conde stay in ar? 
pt thy ae hele Why oes he ano fal 
acne tt gost teerpshere Why does it po evecyu 
{netend of fling ?Becave te’ the loud: ve igi,” 
These eas follow an evolution that proceeds from 
actifiainm to dyzamiam, and thence toa mechanistic 
tray of thinking. This i exactly the same sequence aa 
sre shall meet with later in connection with foating 
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boats, and which will occupy ns now in the question of 
‘the suspension of the heavenly bodies. 

(On this lat subject we questioned some sixty children, 
‘one of whom had been examined on the saspersion of 
clouds. Not only did we discaver the same stages, but 
the average age of each stage was noticenbly the same as 
in the case of the clouds “During 2 frst stage (average 
6 years}, sun and moon remain suspended for reasons 
both antfcialist and animistic. Daring a sceond (average 
77 years), they remain suspended either by the sky or by 
thecloodsin which they aze swathed (much i the ame way 
aa the clouds themselves are regarded as stuck on to the 
ty), During a third stage (average 8} years), the wind 
fs bupposed to keep the mun and moon in place through 
cautes of a dyuamic order (gliding fight), Finally, during 
«fourth (average 10 years), sun and moon are regarded 
4s light, and as remaining suspended because of thelr 
lightness, 

Here are examples of the fst stage: 


Bow (0) How dors te sun say, op thee 
Bectott nis topos es Ught-"How 1 ie fiat fe oa. 
eal" Beane Fone hg Bow nak 
‘worry ts fo how, Tt is troe hat be declares that the fn 
Haye op wha wick ba be adi tht ie doe not 
fk ls the moral acon wfich fs the te eae 
OF te suspension af the heavenly Vadis 
Ro rs Why does the mons sisy in the chy ?— 
Bacause it i live Why ?—=Te maha ligh fora 
Four (Oia): "ies Gal har mane say wp (the 


sey ache ag 
ra (3) Why does the sun set fll? Because 
ft devon want to cme dows" hed Goes ol wan 
{o come down, tino make Fito 

Bir) The sus dow not all cece i wd fo 
stapes 

Note the habitual coupling of ssinistie with Snalit 
08 atiealin factors 

"Anowers ofthe seco stage, while sil very dependent 
‘pon tiene pistve factor, inte the den at the 
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Ineavenly bodies do not fal, becemse they are clothed, 23 
it vere, in the cloods or in the sky. Here are some 
cxamples, beginning with one that is transitional between 
‘the fst and the second stage : 

Kaw (6; 5): “H's above the clouds ‘the sun} ond it 
pepe [nit Watches stealthy) —And Mf there are 20 
Elouds Te doesn't fal because ifs. ivteen the shy) — 
‘What holds it?—Zt Aolés om fo the shy « lide — Wat ? 
shame of he tape of a oun Why ?Beauae Mt [the 


2 
C9: Uy drs toe neon says the at 
av ot ul te al Se hehe it go te 
Boe Wa tha ay ae tS of ate 
tan -Ivs oe At Gomtt- "And wed tere ze 
fo lode [tf ald bach bythe ip When of foucher, 
Tite at hd ck 

a6) I his by th clouds, and the mm 10 
Aan the ae no os Swit el al he i 
—How does the sky hold the It holds on 
ie maton (=the Hy fea onthe moon), 

Cam (6): ° How does the moon stay up ?—Because at 
‘wight there are clouds and they hold the moon." Because 
tha shy holds it nicely. 

VN des he sn nk al ?=1 6 et 
fig coats 


" lo ow we son marae, 1 38 at so 
fu hog al See thew 
1a held Hon —1 he San) a sorond 




















3 Tha shy goes above What is tre sky made ot? 
Tihs Bing What rade af ?—07 cod 
‘Gava (Sp: How does the sun stay wp in the sky ?— 


? 
Because up there, ss et though you wert on the ground, 
Sot gore as though it were ‘on the around. Ti 
deca atk Gah then explains tous that the thy ia 8 
“blue flower-bed™ cade by the smoke from the Boats. 
Tg the sky basd ?—I0's like a sort of earth —Is the sun 
hove ar below the sky 774, runs aif elog he hy at 
hough 1k were stuck om fo the sky, then ib srmels.—Hlow is 
ff doen't fll?—Tie aby recess te sm moves 


‘This last remark leads 
According to Gava, the san 
‘and dragged along by. 


z 
i 
? 
: 
& 
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however, this insertion of the sun into the aky is not 
down. But the actwal toveneat of the sun, parly 
Spontancocs sod partly devved from without, beromes 
Keavealy bodies belore I what keep the in the ar, 
he the heavenly bodies theraives move lang by 
Bours 305 a: anny, 0m the exon nck 3 —The 
wind pra 
ty en the 00m ot fal >—Breoae 
saa oid cies i 
Laat 
ts) “Why dogs the sun not fal te 
sir Ntde dwg} FS pent ie 
toe ie Irae The ews fn 
inne FA sum wat dees fat do? aps Put 
rakes i top) 
the contrary, dating the fourth stage, the heavenly bodies 
are believed to be suspended on account of their lightness. 
atitmate 9f for Why hoes foe bot fal ?Tl aso the 
ie Roce ghee 
were up these you would fal -Dectute the pet te 
Tgher Ban Fan 
thet mechanical reasons, thet sto say, those which bring 
‘nthe weight of the heavenly Bodies im fltion to the 
appear. Te may even happenin the trd stage that tbe 
‘clestal bodies ae regard at “heavy "ands saying 
cLild, their weight actualy points to the castene of 
8 force, of a capacity for movement, and Cis fore ix 


soficlant to explain the fact that the san doe gat drop 
suficient cause ofits suspension: te wind, driving the 
means ofa sort of giding fight, 
‘Wide (= 

“The sum and soon do wot fll" breause 
ha ae ly 
Hoe mater fay WL bop Fe thr 
‘Thus the notion of weight plays as yet no part. On 
Mare (9 5): “Why does the sun not fall —Bacowse 
‘CHat(@ 5 5) 0" Why does the sun not fa? If you 
"The succession of these stages is interesting, and shows 
weight of the air ix which they hang, are the last to 
in the air because they are heavy. In the eyes of the 
Drecualy what enables the san and moon to advance, 
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and in this way to remain suspended. It is even in this 
way, strange as it may seem, that the child explains the 
suspension of these little bellsons of skin which are known 
to all children. We thonght it desirable as a means of 
controlling our results to ack the children why these 
alloons rise, We were able to classify the answers into 
(ure stages corresponding to the stages 1, 11 and TV that 
we have just beem studying. And there is a teansitional 
stage during which the <hild maintains that the balloon 
rises because it is “heavy”. Here are examples of these 
‘three stages : 

First stage. Nar (4): Ballooas go up “ becouse they 
want to fy neay "£2 (6h2 They & up because * 
[Hke the ip. "So whem You let go they go wp in the shy.” 


Wi 
feng and the fg 
60 Up" Because 


It is suffciently obvious in the case of Bov to what 
extent weight is assimisted to force, Again dynamic 
reasons prevail over mechanical coosiderations, If this 
chema is correct, it must admit of additional proot by 
means of questions put to the children about the fall of 
bodies to the ground. As it heppened, the facts here 
proved decisive. According to the youngest of our set 
of children (on the average under 7), bodies fall to the 
ground, not becanse they are beavy, but becautc they 
‘want to, of because aothing Bolds them back. Only the 
‘older children bring in the idee of weight a canst of 
‘the fall. 
Here are examples of the frst of these two stages: 


|, Buus (5). We tet book fell from 2 certain height. 
dove it fal ?—Becasae you don't bold it 
sry deen Ital because oder ay othe ir 
Why ?—Becouse there's scshing ‘to hold it}.—Why does 
it SIL?—Because i's net clouds.” Same expestment with 
a Dox: it (alls “Because a wows to go there [on the 
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romné) —Why ?—Becouse is « geod thing.” (Ct. the 
Sn4 


Peet pra 
‘you made it fa 
T put some smoke ‘on the table, wil it fall? Vea 
ew Tal, or ie wil go up? —it 

Becawse the sche goes ase) — 
fund the smoke go up’—Dow'ow:—Whiy id the book 
fall?» -Because jou made fall? 

GUT @: 9): HT ket go of 





Because yt tt goof i 
yh a 9S eae 
hen Tet gor 
We shal now give two oases of 
it wil be noticed how the le played by weigh is wl 
connected with that ofthe other factor 

Hew (9:8): 4 pebble, “why does it fall?—Brcante 
a end go ap Teh wt tay dae Rie ge ip 
Ain this gles down ?~-Recauce tha [the Game] burnt on 
the wd dnd wot wnderaath [= ecaune th Ramet orcad 
by te woot te eo up). bese a ete 








Petal ghee]; Skat ol happen Ht wt fd 
Mestre Set poop in det tre—Why? 
Mahe tare etes 

isi (a8) WE dow him an ject which wo 
‘allow to fall dn the table. " Why haa #t gine dowe?— 
Gane de the wad Mone Ws hate What nd? 
DD you tlk there was a wind in ti room ?— Neo 
‘An nt shee paper) why doe tial =e he 
Mie sal Rian See ocak eee 

This shows how bard 6 for cilren to lee the 
yan payed by weight. San, in paca, tends to 
Tine in fates of a dyoamic onde, Sach asthe ai po. 
doce bythe acta fal el the body, Accating to our 
‘mata, tt iat abot tbe age of 7 that expaoaon 
by woh tends to became gener But cre of this 
age ll canoot my thet stro fare bese thay 
Ae lh. They 2 appeal to heats" Them wh 
matte go wp.” Oran ney sc bcs they are 


ae is 
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moving ai the fime.” t's only at about the age of 10 
‘hat light bodies are supposed to rize because of their 
lightness 

“Here is another conclusive experiment in connection 
with the fall of heavy bodies. The child is shown two 
objects, one heavy (eg. a armmer’s head), ono light 
eg. a coll of ribbon), Each object iz thea attached to 
‘Ting and preparations are made before the child to 
rake them descend along a string two metres long ans 
fet at a suficiently steep angle. The child is asked to 
\welgh the objects end to aay which wil descend quickest, 
‘AL the children over 7 answer that the heavy object will 
descend quickest.” decawss itis heauy "(only one-twentieth 
cof the children gave a contrary answer). Of the childres 
nile 7 oF under 6, on the other hand, two-thirds were of 
‘pinion that the ribbon woald go down quickest " Axcawte 
tis tent”. 

‘This rapid survey of the explanation of the fall of 
heavy bodies, together with what we saw of the dificuty 
experienced by children im discovering that rivers Tun 
downwards because water is heavy, would seem {o justly 
wut in drawing the following conclusions. According to 
the child, movements of fise and {all are originally 
‘explained in virtue of dynamic reasons which are innocent 
of any cancera with weight: bodies onsiain one another 
‘by mega of their own movements, they raise themselves 
bby means of an inner force, they fall through lack of 
this foree, and so on. As to weight, the child does not 
risjudge its importance, but wright is regarded as 
symbol of absolute force or resistance, independently of 
the diction of movement. A heavy object potsemes, 
by the mere fact of being heavy. as much the power of 
remaining in the air as of taking » dowmrerd course. 
‘As we saw, certain bodies (Govds, balloons) remain 
suspended, or even rise in the az, beceuse they are heavy. 
‘We shall meet with this explanation aguin in connection 
swith the way boats float on water. Tt means that hesvy 
‘bodies are capable of impetms, and of resistance to pressure 
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from outside, and thet in this way, they can stay where 
they lke. We have also bad occasion to note chat stones 
‘weigh on the water, and by their downward thrust bring 
about a current, and this is a view which we shall meet 
with again (Chap. VID. The child, im short, is not 
Ignorant of weight. On the contrary, he attzibutes to it 
an even more important role than we do, But this role 
is of a diferent order: weight simply implies a latent 
{oree, which is both thrust and resistance, and can be 
used in the service of each and every end. 


CHAPTER V 
THE CHILDS IDEA OF FORCE 


Tr now cemains for us to establish a few general ideas 
rom the foregoing pages, to ascertain how children define 
for themselves the notion of material force, and to diseuse 
the problem of the souross of this notion in the mind of 
the child 

How Tue cure rxrcains wovemsns.—The most 
striking characteristic of the explanations we have boen 
studying in the last few chapters is their complexity. 
One would have thought tbat i any notion were impressed 
pon the mind by its surroundings with the maximum of 
clearness and simplicity, it would be the idea of movernent 
‘This, at Jeast, is how things would happea if the Empirical 
‘Theory of Knowledge which goes with, say, the psychology 
of Herbert Spencer, were correct: the mind should from. 
the first reach, not the scientific idea of inertia, such as 
it bas been accepted since Descartes, but the modern 
sommonsense notion, according to which bodies can do 
nothing of themselves to alter their movement or their 
state of rest. Now, in the Sst place, the further back 
we go in the intelectual evolution of the child, the Jess 
sccasion have we to find even the smallest trace of this 
commonsense ides, according to which every movement 
is coatrolled from outside. The child lls the world 
with spontaneous movements and living “forces”; the 
‘heavenly bodies may rest or move as they please, loads 
make wind by thenselves, waves “raise” themselves 
trees swing their branches spontaneously to make 
Dreete, water fows in virtue of force residing within 
St, In short, all movement is conovived of by means of 
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prenotions and pre-relations. itis life and wil, activity 
find spontaneity. It is therefore mach more than what 
can be teen of it by direct perception ; or rather, the 
‘enblem arises a8 to why primitive perception endows 
natare with life rather than with inertia, why the “im- 
mediate” data of the external world are of a dynamic 
‘nd not of a mechanical order. In the second place, thess 
initial data of the perception of movement are not even 
“simple”. One would have thought that to every 
movement there would be attached trom the first a single 
aose, external or intemal, aod that each movement 
‘would constitute aa elementary unit, But the facts chow, 
on the contrary, that the furcher back we gin the mental 
life of the child, the mare roovements are peresived a 
complex and conceived as due to the participation of many 
and various nocumulated infoences, 

‘The most general characteristic of these primitive 
‘explanations of movement given by childven Is what may 
‘be called their bipolcity the movemant of a body ix 
regarded as duc both to an external will and (0 an internal 
will, to command and an acquiescence. The starting. 
point of these ideas is both artificiaist and animistic, If 
wwe go buck further sill, we may soy that this bipolarity 
1s originally of a magicoanimistic order: on the one 
hand, we {sue commands to things (the sun and moon, 
‘the clouds and the sky follow us), on the other band, 
these things acquiesce in our desires beonuse they them: 
setyes wish to do s0. 

‘This bipolasty endures tong after the early stages 
nave been passed. Even daring the stage when the cud 
is trying to explain the movements of natute by nature 
herself, every movement is sill explained by the co 
operation of external and internal motor force. The 
nternal motor is always the free will of the objecte. The 
‘external force is the sum of bodies morally attracting oz 
sepulsing the moving object Thas the lake attracts the 
rivers; night end the rain attract clouds ; sun and clouds 
repel each other; rocks help water (o ow, and so on. it 
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is simply the anlificialist-animist complexus prolonged, 
‘ut the articialism is transferred to external objects. 

‘During & later sisge, movement is explsined by causes 
that are more physical than poychical, in the sense that 
the extemal motor force is supposed mare and more to act 
by contact, £¢. by push or by pall. But the explanation 
is sill far from being mechanical Jt remains dynamle 
and bipolar in the sense that the internal motor foree is 
never abolished : the moving body retains the initiative 
and may uilise the external force or remove itself fram 
its infivence. Thus the san is driven slong by the clouds, 
but at the same time it follows us ane mses the wind for 
its own eads. And the same is true of the clouds. 

‘A special instance of this duality of influence is the 
schema of the “reaction of the sa:rounding medium” 
Girrvrepioraes) which assume most interesting propor 
‘tions in the child. “The moving object advances of iiet, 
hanks to its own intemal force. But in doing 20, it 
produces a current in the surrounding medium (ait of 
water), and this corent, which constitutes the extemal 
motor force, flows back’bebind the moving object and 
acoelerates its progress. Thus, clouds advance, thanks t0 
the wind they make, and so on ; often indeed, when there 
is dvrerapievarss there will be participation of the whole 
medium in that the wiod begias to blow in the direction 
‘of the moving object whichis producing wind, In short, 
this is the extreme form of the bipolarity we have just 
‘been talking about 

Finally, comes the fourth and last period, daring which 
the child’ simplifies his conception of movement, and 
‘gradually reaches a mechanical cansality based oo inert, 
whose advent coinades with the disappearance of the 
animist and artlicalst mentality. 

‘The frst conclusion we may drav from this examination 
fs that the idea of material force has x far wider connotar 
‘tion and denotation for the child than it bas for us. As 
‘our mind becomes accustomed to the principle of inertia, 
‘we are led to dismiss many forees as imaginary or simply 
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a useless, For the child, on the contrary, there is n0 
mayernent, however simple, that does not call for the 
intervention of special forces. Thus the evointion of 
physical ideas ic marked by a progressive diminution of 
"forces", and not by their multiplication. What is the 
nature of these " forees‘” in the mind of the child? To 
answer quite shortly, they are alive (e. not only teleo- 
logical, but ebicient through the very fact of their being 
‘leological) and they are substantial, 

‘On the frst point there can beno possible doubt, During 
the stages when the cid i still multiplying the number 
of forers, most movements are held to be conscious and 
‘to emanate from living bodies. This is trie of the sun 
and moon, of lovds, rivers, and wind, ete, Tt will be 
remembered (R.J., Sect. I1) how closely the child assimi- 
lates movement to lie, and vice verst. Even when, in 
the carly stages, movements aze not explicitly declared 
to be conscious, they are always regarded as intentional 
‘The sun moves along “ to give us light,” the clouds to 
five us rain,” oF " to make it night.” the rivers " 40 that 
wwe can have water,” ete. AS a general rule, movement 
in inconceivable apart from an airs, and force apart from 
1 function or office. Morecver—and herein resides the 
‘lose conection in the child's mind between the ideas of 
{oree and those of life—the aim is both the final and the 
ficient cause of the movement. Just as in a Bving being, 
‘the satisfaction of his desires is both the end and the 
‘cause of his activity, 90 for the child the usefulness of 
physical movements icaplics a force capable of produciog 
them. 

‘Nothing sso tempting in this connection a8 to compare 
certain number of childish habits of thought with the 
well-onown tendencies of Greek physict, that of Aristotle 
in particular. Like the Stagysite, the child feels, for 
example, © very definite repugnance for the ideas of 
physica! necessity and chance. To our eyes, nature 36 
siuply the totality of necessary Sequences and of their 
intesferences, which interferences characterise what we 
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‘all chance, For the child, om the contrary, the world 
is a realm of ends, and the necessity of laws i moral 
rather than physical. Physical necessity certainly does 
appear, and even very early. The child aimits the 
presence in the cosmos of usharmonious movements, of 
struggles, and even of disorder. But the interesting 
‘thing is that the child tendo to regard such violent move: 
‘ments as “‘uanatural”. A boy ef 6 tells us that the 
clouds are not “clever” because "they try to Sight the 
son", ‘The sun, on the conteary, is clever, and being 
clever means thai “you don't de what you ought not to” 
(bee C.W., Chap. VIL, 4 3). Neveasity, during these early 
stages, occurs onty as an obstacle ; it characterises the 
sum of the various traps and snares which things must 
avoid if everything is to fanction normally, 

‘The same applies @ fertior’ to chance, as we have 
shown elaewhere {L.T., Chap. V). The very way in which 
‘the child frames his questions before the age of 7-8 is 
evidence of ux implicit belict in & world from whieh all 
chance is proscribed. The stady of the explanation of 
rmoverents entirely confirms this view. Sun and moon, 
cloud and wind are always supposed, whatever they may 
4, to be acting with some intention or other. Their will 
aay be capricious, but there if no element uf chanoe in 
the transaction 

ii a word, child dynamion is 2 sort of panpaychism or 
Inylozoism, This leads us on to a second. characteristic : 
the idea of force is substantial, The chief mark of out 
Adult, mechanistic conception of the world is that energy 
fs transmitted : this body loses its energy in communi- 
cating it, that other increases its enerey by receiving ft 
fram oatside. This substance, for exarmple, is warmed 
fram outside, and then lates ite thermal cnergy by 
‘warming the surrounding medium. In child dynamics, 
on the contrary, every substance is endowed with & 
sui generis force, mnacquired and untransmissible, con- 
situting the very enence of its activity. Every body, 
ince it & alive, is the seat of personal activity. One 
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ng being may very well “give forse” to another ving 
being, but there is no question bere of any trantmiscon, 
‘The one simply excites or awakens the force of the other. 
This ia why, if we try to find out exactiy what a child 
‘means when he says that a force sets an object in motion, 
we always discover the idea of mutual excitation : the 
‘external force simply calls forth the intermal force which 
belongs to the moving object. Thus stones make the rivera 
move aloog by calling forth the impetus of the water. 
Pag (sj) tel us “The road makes the bieyeles go". We 
rake the sun tove accom the sky, night attracts the 
londs, bad weather rouses the wind, etc. The process is 
everywhere the same. There is no transitive movement, 
there is only extitation of ove living being by another. 
Force is not transmitted, bat ewaleened, 

‘We must beware, of course, of systemat 
auch, The ehild often contradicts himself, 
all, be does not see the problems raised by his statements, 
his thought being innooent of all conscious or intentional 
coherence, But what we can say is, that ia the more 
slaborate explanations which be gives, the iden of force 
{is more akin to that conceived by the ancient Greeks 
‘than to that which 1s embodied in oar present-day way 
of thinking. 

‘One more point. In the eyes of the child, does force 
tact with or without contact ? The idea of contact seems 
foreign to childish dynamics in some of its aspects: 
when. we compel the sun to follow us, whem the sau 
Darsues the clouds, etc, there would seem to be action 
aC a distance, But in other aspects, childish dynamics 
seem to require contact : when the clouds drive the sun 
Detore them, it i because a breath issues from them and 
‘es to the sun ; and when the moverzent of the hands 
‘Produces a current of air in a closed room, itis because 
air has simultsncously entered the room through the 
Closed window. The antioonsy is analogous to that which 
‘we find in primitive peoples. Everything acts upon 
everything else, but everything is omnipresent. In point 
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of fact the question does not arise for the child, or at any 
it takes quite a dierent form. For is one way the 
action of the motor on the moving object is of a paycho- 
logical onder: the external force commands or azoutcs a 
esire or a fear. Tn this wense, it acteat a distance. On 
the other hand, the actions are for the esost part accam- 
panied by material trantlerences, and in this sense, there 
is contact. Thus to the extent thet there is ection at & 
distance, the explanation ie prychological, and ta the 
extent that there is contact, the explanation is physical, 
‘But originaly—and this is why on: ts ept to be misled 
‘the two activities are not differentiated, because of the 
ack of any precise boundaries between thought and 
‘things, between the ego and the external world. 

In canctusion, it should be noted that this analysis of 
child dynamics entirely justifies the interpretation to 
‘hich we were led by our study of the questions of a 
child of 6 (E.7.. Chap. V), In other words, child dynamics 
are based on pre-causality. Children’s questions showed 
evidence neither of any search for the mechanical cause 
‘of phenomena nor of the search for any logical justification 
of their judgments, but pointed only to a starch for 
motivation, which was conctived as the only possible 
explanation, In a world filled and animated with in- 
tentions, gach as the child conceives # to, be, the true 
cause of x phenomenon is the moral reason for its happen 
fing. Every end calls forth the very force which is to 
realise it, and in looking for the “why of things, the 
child is also exploring the manner of their production, 
‘The bow “is of no interest to him and reisce no problems. 
‘The features to which we have drawn attention in child 
dynamics seem to confirm these views, end there is no 
need to dwell any longer upoa the subject. 

(2. Dsrinrmion oF Ime IDEA OF FORCE." Since tbe 
idea of focee or stiength plays so important a part tn 

* Thveaghont ths section we have stor De wor fore” for 


‘0a Funck fore sitteegh H van tasdy bean fom part of an 
‘Boglah chs vcabulry- ac baste Sect eedvening: of poms 
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forming the child's picture of the world, it may be of 
Interest to eaqaire bow children define it. In order to 
solve this question, we have made use of » method which 
hhad already served usin our study of enimism : the child 
fs given the names of a certain sumber of objects, and is 
asked about each in turn: “ [sit strong (ford) or not ?”, 
and after the answer : “Why is it strong ?"". Care must 
naturally be taken to avoid suggestion by perseveration. 

We had hoped in this way to discover the various 
stages in the evolution ofthe ides of force as we bad done 
in connection with the definition of the word “ alive 
On this point, however, our enquiry Jed to an entirely 
negative result: we could detect 20 evolution as the 
child grew older, The different types of answer obtained 
always yielded the sume age average and presented the 
same frequency at every age up to 10-15, 

‘The real point of interest about the answers was to 
show that the child defines material force akmast exactly 
as he defines life, with one or two slight deviations which 
‘we shall presently note. ‘Thisexplains why these debinitions 
undergo no development : when everything is regarded 
by the child a3 alive, the ideas of force and of life com- 
Diletely overlap, and the notion of force gradually inherits 
all the features originally attributed to life. It is true, 
‘of course, that the use of the idea of force develops, since 
the child advances from integral dynamism to an ine 
‘creasingly mechanistic outlook, bat the verbal defsitions, 
ice. the child's own conscious realisations develop ranch 
more slowly, and indeed do et appear to do 90 perceptibly 
‘uch before the age of 31-12, 

‘Ono of the first characteristics of a thing which enable 
the child to proaoonce it “strong ” is the capacity for 
fin wo coreonclon ashctv est Foch fort At the sae 
| egveyns stuse of mrenag och s rermtii abe” stoop 
fed" powcr" and pet decent rendere by tha. Theater et 
‘evar semeaber that thn exprimect wan dedgne for Freeh 
Mv case ae abty ae ar ce peasney aac 
teat rm: 
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movement, Here we mcogake 2 criterion frequently 
‘seed in connection with the defzition of life 


‘Tat (7: 3}: " Fas water got force ?¥es, it moves along. 
<ilas petrl got force >—No, ib dorsn's move, [Tal knows 
‘the tse of petrol, but for Uhe moment he negiecis the idea, 
of activity fa favour of that of movement j—Has a bicycle 
ot foros 9— Ver, hens rales gos Yas 
@ table force >No, ub devant go—And. wood —No, 
Fecause i doesnt move stone.” "Has the water in the 
lake farce 7— Yes, because Wf moves towards the rivers." 

Has the moon got force 2—Ves, teceuse the clouds drive 
it along hard.” 

Reo'f6) "ts the sam strong ?—Yet, Because it moves 
rather Jash —Ate rivers sitong'—Ye2, became they move, 
‘And & bench >No, & doesn't move.” We suggest {0 RO 
‘that the bench ia strong since we are siting on it.” 8 

‘but soon after returms to his idee of movement: 
aeroplane stong Rather TF ges fos 1s an 
aeroplane standing stil strong ?—No, Fecaise it aen't 
elated Um pe encore ses dans“ What does 

mean ?—That st Soeswl go very fast-—What do yOu 

by having stat 7 Wan fiw wah fate 

{You got x start [Tuas des ans; 2 Ves, whes Lm ranting. 

spit Sasi oi gr fant He ere 

tone now?—Ne. make i self (Crest 

Io Gl ly ta re) How When ran tow 

You do itt ioe myself a stort. 1's when Ir” 

Nh ong, an deptaat or 3 yA fy, bore 

p in 

She (9; 2) tells ws that force is" cerment". Has 2 

‘current ?—Ves, because st goes fas” This 

ain Where does it come fromm ?—-UF's th air 
‘hat the motorcar mates: 

‘This shows to what extent force i assimilated to move- 
‘ment and how much these definitions recall those of life 
(CW. Chap. VI. § 2). Tt shows, above all, to what 
extent force is substentified and reduced to a carent or 
to air which emanates from the powertul object ite, 
Sach answers as these are not without their use in throwing 
light upoa the explanations of movement examined in the 
foregoing chapters, axd in particular on the origins of the 
schema of the “reaction of the surrounding medium” 
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A second type of schema confines force to bodies that 
‘move of themsalves. 


Hiexan (5) cies, os an instance of strong obiects, the 
winds” fsb henan ifs chong Tells seme 
rong? Water when threw a caret" 






# 
Thing »—Lie & lasting along lime, force i when you a 
old Things up: 

‘Or (I) * Has the moon got force 7—No, bucawse a's 
(he way the moves! it the ait that makes her move 
What does if'mean to bave farce 2—Tr's tomething jou 
‘ae in sour body 

‘BROW (£8) * Has the sum got force?—No, because it 
int eco 


‘These children define force exactly as they define life, 
According to a thied type of answer, which is by far the 
‘mest coramen, force is defined as activity in general and 
useful activity in particular. These anowers recall very 
lopely thove of the first stage of animism (C,W., Chap. VI, 
dn. 

‘Tit (10:10): “Has the sun got force ?—Yer, becanse 
it gives light —And Sre?—Ves, because wt bures.—And 

ick ?—Ves, because if cam rep 2 house wp.—And glass 
Yes, decesse il cam cul—And trees?—Y rs, because 





F 





‘make tha fruit grow.” “Has grass got any force °—Yes, 
Kansas obo osfal Speen Yeh, bow wt 
‘used forall sors of things." Have clouds got strength ? 


No, because do nothing — And rain ?#—¥es, because 
per tp lee rig pes 
pa Ree ee eae ee 
ties Geena ees 
‘rientation wich fed am to fe low. 4 
gary he 
puri Siemaeth ane 
ibe cite maegetsa me 
Wher Sot Serroreas 
fon an ciel Re cr ea kl 
as cee cs oa fen eS 
rae tee tects mises oes ee 
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only wea thee activity a dangeous, bot this agua 6 & 
form of anthropomorphic. 

Bovnc (6): What is force its something 
(ion) tht Gam ig "Tote waitin trae cog’ 
Weetaer Ths tot onl te sence hes 7ou G0 Cd 
yas thy hart" Han erator got fore} Bacouwe ft 
Bom rn te over, somatimes pens ener Are Cou 
foe or oh, cms hey hasnt fl on had 





if they had an eye? —Yes, hey would ser and woxdd be just 
le bu stvong 
‘Da (7): "1s a bench strong (fort) ?—Yes, you hit each 





wnt 
‘Aci ts sth typ of mit tl 
bythe etn of tarying soelaag, Becki polo fect 
th webviy shes Bs pay acer eee 
This pr of arewer ie ab matte with pce 
type by a number of intermediate cases, 

‘Boun (7; 8): “' Has the moon got force /—Yas, because 
she eel old som be Ber ete te wind song 
(fort) 2—-Yes, because it sends the moon wp into the air.— 
 riie Shee ere We Se ow ee 
as, petrol otc Yet, breauae am la —And the 

Se saan Lowy carte asia 
SOAR ha teee ag ae ae Tap toe wo 
sree ve go tee foe ae etbags A, 
stones 2 Nay they carry nothing: 

"ite aes Ay bn re tam an cary 

tia kak Beene @ eat oe es 

MR Net et ey ee 
can't raise itself (ne se soulbve pas)—And a plant 
because st carries flowers om its stem." 

ows of 40 ype to ats al ol 
tsimin behind tha tees figs an stg, bive 
fern which rast, which do oot beat Thin ote Gar 
fctate mot tnquenily tered to afer 9c 
ference. Bot coily mouphs he soieuoes Weck 
‘thonght of by the child as passive: it is a real activity, 
closely akin to life itself. 

Sats (as): “Ts.ahoow tong?—Yo, en sted 
ip hepa Sy ne 
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rain [= it does not hold together]—Is fire strong ?—Yes, 
cause ii dif a fut are arong’ eceued 
iyo one on Cone Gaps, "hens 
ee eh cong. 9 St 
Sy Words ut'nat ezeee = cays 
Stee bot tes ane" acon scent lear ca op cay 
{Fes asoom has force" cess coe’ tny wf the ait 
Pa had! ny bot 2 ab has “not mach” hetse when 
We ott of caer con't he 
Bom: (): ly tkaye leaning aguingt the wall song? 
< Ven, ouster i noone oF Bedale Bench 
Yer lcs there's one tet-"Aad Ht you go tad at 
09 Then ang ay ng ity Becomes 


‘This shows what is meant by resistance It is seit. 
prevervation, the fact of remaining what one is. Tho 
‘oon is strong because it remains in the air, the bench, 
Decause it resists pressure, und so on. 

In a sixth and last type the answers characterise force 
by aize and weight (two criteria which we may regard aa 
Interchangeable), But the interesting thing is, that im 
conformity with what was shown jn the last chapter, 
‘weight retains a far more dynamic meaning for the child 
than it does for as: to be heavy means to be onpable of 
Pressure, of impetus (Aa), of resistance, ete 


Mowt (8 ; 4) 
ra, 
ae ee 
Fey etnias tka 
Di ea ead 
yeklo peace Sharan ree 

Seta meer eae 
os 

2 yao ge tote, 
sane alba tts 
oat eae ee 
ab eee 


PYFIRND (@) “Has » stone got force —No. It has whey 
yo throw st because [then] W $s Aetay.” 
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early, weight is still dosey allied to power in genera, 
and therefore to life. It should be noted, moreover, that 
the same criteria often serve to chazacterise Ie. Thas a 
Doy of 7 tells us that clouds are nat alive "because they 
faze not carrying anything”, and that of two bodies "the 
biggest” isthe more alive. 

‘But we must press this point no further, for the per- 
‘petual contradictions indulged in by children and the 
dangers of suggestion by perseveration bar the way to 
a more thorough-going analysis. Besides, the results we 
Ihave reached, such as they are, and in spite of their 
defects, are suficent to confiem the interpretations ut 
forward in § x of this chapter. For the idea of force 
seems to be the prolongation of the ides of lie. The 
concept of force is the residue left by animism ; oxce 
consciousness has been eliminated from things, such Hie 
4s the ehld stil bestows upon them constitutes the 
actual contest of the idea of force 


$3. Oxtciw OF TWE 1DeA OF PoRCE.—The fact that the 
ea of force owes its existence (o inner experience Seems 
to be beyond dispute. To Maine de Biran belongs the 
‘erit of having stressed this origin, Tt matters at bottom 
very ite whether the feing of effort i, ois not, bound 
‘up with senaations of innervation, in other words, whether 
it ty afferent or eBceat without the feeling of owr own 
muscular effort we shoold mot be able to explain the 
‘movements around vs by the ides of force. 

‘This being $0, the thorny problem sti remains as to 
show an inner experience could ever Iead us to endow 
external things with forces, fori is far from proven that 
the child begins by noticing the existeace of foroe ia 
Timoell Tt would soem rather that force, while it ig the 
regult of a transposition or transference, is fist of all 
iscovered in things, before being felt in the sell, In 
other words, it may very well be that fom the poiat of 
View of conscious expesence, the order of succession in 
‘he various moments is the reverse of what it is from 
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the point of view of the objective construction of the 
idea. 

‘According to Maine de Biraa, the order of succession 
in the conscious realisation coincides with that in the 
objective construction. To put it differently, force is 
first ofall grasped in the self and then inferred in external 
‘objects. On the one band, the notion of force comes 
from the intuition of aef, which is prior to it. On the 
‘otber, itis by meane of an inference that we transfer to 
external objects this force felt within ouneives. The 
original runs as follows, On the one hand: " Before the 
sulf or without it there is no actual or possible imowledge, 
‘Everything, therefore, mst come from this source ox joint 
issue with it!" “"For the idea of force can criginally 
‘only be taken from the conscioumess of the subject who 
‘is making an effort; and even when itis abstracted from. 
the (act of consciousness, caried oatside and altogether 
removed from its natural seat, it still cetains the traces of 
its origin.” * The idea of force is opposed inthis sense to 
the idea of substance "which is more mixed in tt origin 
fand may be derived equally from one and the otber of 
the two elements that make up the fat of conseiousnens 
‘i, from the self which makes efforts and frem the tan 
‘that resists these efforts. On the other hand: “In virtue 
of a Gist induction, founded on our immediate sense of 
‘effort, or—what docs not concera us here—in virtue of & 
Primitive law inherent in the human spiel, we interpret 
‘this change, the actual object, of which our own effort or 
self is not the cause, as due to a force or to an efficient, 
external cause."* 

‘Now, if we cootront this process thought out by Maine 
tte Biran with the facts—not as they come to be observed 
‘in the mind of » philosopher but as they are seen to take 
place in the development of the child, we are led to an, 


2 Gere idles Matar de Bing, rbabed by Bratt Nave, 
win the cab of Deters Fars B98. LE 

eee 

1 ppt ee Sa meee Pyet que by rac, 
Exptl oman a Comes page, Dk 
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exact reversal of the order of things. For everything 
lappens as though the child began by attributing forees 
10 all outside bodies, and as thoagh he only ended by 
finding in himself the "1" that was the camse of his own 
force. 

After all, nothing is less kely than that the fling 
‘of the self should originate in very young children, All 
Ghat we have sono of child cealism, of the confusion 
‘between physical and paychial, of the origins of magic 
{CW,, Sect. 1) seems rather to indicate that 
experiences are not referred to a central “I 
about in an undifferentiated absolute.. The ‘elf would 
‘thus be the result ofa gradual and progressive dissociation, 
and not of « primitive intaitice. This dissociation is due, 
10 doubt, to the very efit which enables the mind 
tradually to oppore the world of external resistances to 
the world of inmer tendencies and desires, but the effort 
4s, in all probability, not to be tbovght of as personal or 
connected with an "I", It must be fet as absolute, a8 
‘bound up with the whole universe before being under- 
stood as subjective. 

‘As a thatter of fact—and this i the only point of any 
‘eactical value, disastrous though st be of the Bizanian 
‘poychology—the more the feeling of the "1" develops 
in the child, the more does the idea of force love in 
‘widens of application 

In the exrly stages during which the child's realism, 
4. his ignorance of his own ego reaches ite highest point, 
childish dynamism is complete: the universe is peopled 
with living and substantial forces to a degree that adult 
commonsense Would find it hard te imagine. During the 
later stages, as the child gradoally becomes conscious of 
‘te inner world and of the speciicity of his ego, dynariam 
4s ousted from the child's conception of the world by a 
ore mechenicel wey of thisking. 

‘This divect ratio between the development of sub- 
fectivity and the redaction of dyoamion bears a close 
resemblance to what was sbown in connection with 
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animion, In the mearare that the child ls ignorant of 
the existence of his owa thought, he attxibutes life end 
consciousness to every object that comes his way, and in 
the measure that he discovers his own thought, he with- 
draws consciousness from the things around him, The 
analogy, moreover, is easy to understand, since the idea 
cof force, 08 we have jost had occasion to shew, is closely 
bound up with childish animism. 

Wy, thea, we analyse the facts in the order of their 
appearance and genesis, and aot in the fictitious order 
of adult introspection, we shall fnd that they admit of 
‘an interpretation which isthe opposite ofthat put forward 
by Maine de Biras. Seen in natural perspective, the 
"primitive fact " is a derivative fact. Genetic analysis 
joins issue at this point with the critical analysis which 
M, Brunschvicg has used with sach scl anc eobtlety, 
fad in which he shows how powerless was the dogmatic 
prychologism of Maina de Bian to lay the foundations 
‘of the ideas of cause and forcs. 

‘Tt cannot, therefore, be ia virtue of any " induction 
that wo tranefer to things around us the feding of force 
derived from cor inner experience. If force were really 
fn the fist instance experienced in the “1, and only 
subsequently projected into things, then we could speak 
of induction. We could say that we never coocelve of 
physical bodies without ““bypotbesising in them up to a 
point that individual force which constitutes cur "1"? 

‘Bat if isin the things around hirm and before knowing 
his own "1" that the child discovers force, it behoves 
us to expres the matter in diferent language. Now, the 
‘vocabulary of Maine de Biren seems to reduce iteel! to 
‘two sets of terms: those that connote immediate exper!- 
nce, internal intition ex introspection, and those that 
‘connote inference or indsctice. Thus the “1” is gresped 
‘immediately by intuition, and external force is inferred 
in things. But M. Brunschvieg bas shown! very dearly 

* Maine de ino, Baa, it. Keds, 248 
1 Tipo tonal la Comey pips Soe, 
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how deluded ‘was Maine de Biren in hip belief that a 
substantial ego could be reached by intaition : the " I"" 
ia not a fact of experience that ca3 be isolated, itis the 
condition of experience, and can only be reached by 
reflection. We Save just recaled the cireamstance that 
the “I” is slowly bullt wp throughout childhood eather 
‘than immediately given at the outset of conscious experi- 
ace, What, then, ofthe idea of force? Itis the reault of 
internal experience, but not of an experience which is 
{elt as internal from the fst. Force, then, it wot a act 
ven in direct intuition since, coming as it dons fram the 
sense of efor, its origizaly acaised in objects, Further, 
the idea of force caznot be the rewlt of an induction, 
since during the ealy stage, that isto say, during thove 
which mark its venith, there is lite or 6 boundary 
between the ego and the external world. For there can 
only be induction from one term to another in 20 far as 
the terms re distinct. What, then, is this realty due to 
‘the feling of muscular efor and yet situated in external 
‘objects? How are we to explain this objectification of 8 
schema of organic origin, withont falling back upon the 
‘convenient but ineffectual ideas of projection "of "ine 
txojection ”, or of" ejection ” ? 

From the psychological point of view, things would 
‘cera to happen a3 follows. Every thought i the product 
of sensorial elements resulting fram the pressure exercised 
on the organism by its immediate surrounding, aad of 
rotor schemas which organise these sensorial tlsaeats 
into bandles which we’ call perceptions, fdeus, mental 
experisaces. Thus every thought presupposes an external 
contribution, die to seuxible reality, and an internal 
contribution due to the organism itsel,¢.. to the move 
iments it has made in order to perceive, to virtual move- 
ments wich it caries out mentally in order to reconatmuct 
paseed scenes oF to foresee future scenes, and 20 00. Now 
these two kinds of contribution are, of course, completely 
‘undiferentiated from the point of view of the subject's 
conscioasmers: every perception and every idea will 
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necessarily appear to be objective, so long as the mistakes 
and fatlures of action tave ot led the mind to discern 
what is subjective and what objective in a given point 
of view. In other words, reality is perpetually being 
amsimilated "by the motor schemas of the organism, 
without it being possible for conscioumness to take part 
{m this azsinulation. Assimilation is therefore sot an in- 
duction. It is the expression of the complete continuity 
‘hick binds the organism to its biolagics! exvironment, 
Tris prior to any distinction between tbe external world 
and the ego, 

‘From this point of view the idea of force conmsiste in 
fone of the possible schemas of assimilation. In ordec to 
Duild up the idea of objects and to distinguish the diffrent 
Physical objects from ene another, the mind proceeds by 
4 series of the mont laborioas experiments, of which the 
‘esoential task ia to become conscious of the sanunserable 
‘existance set ap by the external world. 

‘Thus, reality is conexived by means of schemas which 
have been built up by the accumalated muscular experi- 
tnces of the subject, 14, by the residue of all those of bis 
movernents that have bea accompanied by a sense of 
eflort, The idea of object is unditfereatiated from the 
idea of resistance. And the idan of resistance itself is 
lundifierentinted from the ideas of activity, of will, of 
‘purpose, in short of tving force 

‘From the point of view of behaviour, this description 
comes to the same thing as the theory of Maine de Biran: 
the idea of force is of internal origin and it is by trans 
ference that we attribute force to the things around us, 
Tur from the point of view of consciousness, the process 
is reversed: there is neither direct intuition of internal 
force, not induction slowing us to pass from the ego to 
the extemal world. There is simply assimilation of the 
world by the ego “I”; and there is consciousness of the 
prodact of this essiilation before there is any comscious- 
ness of the “"E” 25 a seat of force. Only by means of a 
derivative process does the mind come to dissociate the 
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1" from the world around it, and in the measure that 
this dissociation takes place, force becomes gradually 
withdrawn from exteral objects and confined within 
the ego, 

1 this view is correct, the dificulties raised by Ribot 
which we mentioned inl connection with the origin of 
animism (C.¥., Crap. VIL, § 3) vanish of themesives 
The feeling of effort, says Ribot, is aflrent : thus we are 
conscious of the eflect produced by muscular effort but 
not of its canse; how, then, oould the feling of effort 
ead us to imagine causes and foroes in the external 
world? How in general are we to interpret that tend- 
cency, "well-knows theagh unexplained", which Jeads 
the subject to endow everything with life and with 
activity? In the psychology of personality taught by 
Ribot, and which is in a sense a translation into the 
Janguag: of cenesthesia of Maine de Bizan's spiritualist 
paychology, such a tendency is indeed inexplicable. But 
i€ we cay that that consciousness of sel is the result, as it 
‘were, of carving consciourness out of the object, and that 
the object preseat to primitive consciousmess has already 
been moukled by unconscious effoct—in other words, if 
we say that this object is conceived by means of motor 
schemas which the conscions subject precisely does not 
locale in the “I”, then the atferest charscter of the 
feeling of effort. far from rendering inexplicable the 
objectivity of the idee of force, wil sopply ample support 
to the intorpretation which we have ootlised above. 


seomox 
PREDICTION AND EXPLANATION 


‘WuEN one leaves the field of verbal coquiry aud begins 
to perform litle experiments before the children and ask 
‘questions about them, one is astonished at the wealth 
and constancy of ther ideas. For this teason we cannot 
in the present section ofthis book deal with the problema 
of child physics as a whole. There is a multitude of 
phenomena which children have bad occasion to notice 
jn mature or in industry which give rise, not to spoken 
explanations, but to vinual and motor schemas which 
fill and satsty the chilt'sroind 

‘We shall confine ourselves here to the analysis of three 
spoupe of phenomena : the feating of boats, the displace 
Iant of the level of water by the immersion of a solid 
body, and the problera of shadows, These. phenomena 
hhave not very much in coramon, but they will enable us 
{analyse the rolations between the Jogic of the ehild and 
the causal explanations which he gives. in carrying out 
this analysis, we shall adopt 2 special point of view— 
that of the felation between the prediction and the ex 
planation of phecomena M. Claparile has made the 
following very wseful suggestion in this connection. He 
asked himseli up to what point children (in virtue of their 
‘more of lass conscious Lodily experiences) were able to 
foresee events in the domain of cemeatary physical lew. 
‘The same problem is being investigated in several German 
laboratoriee. Mesera Lipman and Borgea have published 
@ bighly mggestive book? describing ingenious devices 
for inducing children to perform certain movements 

"0. Lipaaan nd Bee, Noe Py gg. 


134 CHILD'S CONCEPTION OF CAUSALITY 


‘which presuppose the prsctical knowledge (" physical 
intelligence” as these acthors cal it} of mechanical 
relations. ‘The problem we heve set ourselves bere fs of 
‘an appreciably diflerent order. We shall endeavour, Set 
of all, to get the chikiven to eay what is going to happen 
im certain given physical circumstances, and then ask 
them to explain what bas taken place. We shell then 
‘compare the prediction with the explanation, 90 4s to be 
able to grasp the relations existing between what these 
authors call“ physical intelligence" and “ guostic 
telligence." The peyehological problem involved in th 
way develops into an epistemological problem, that of 
legility and of causality, a sobject which M. Meyerson 
has dealt with io well-known terms 





CHAPTER VI 
THE FLOATING OF BOATS 


‘Tar interrogatory, the results of which we are going to 
analyse, costains a purely verbal part—that which Dears 
pon the foatiog of boats on the lake, But 1 is peasible 
‘to make this part more conczete by playing with bite of 
‘wood, with stanes, with nails, etc. and by aking the 
child" whether these objects will oF will not float, and 
‘why they do or do not foat. One ean also help the child 
‘to build little beats ix clay, so as to stody the relations 
Detween form, volume, and the capacity tor floating. 
‘Above all, when the child says that wood floats becaote, 
it in Hight, one ean being forward two equal volumes of 
wood aad of water, and thea atk the child to say which 
will be beavier. 

By combiniog the intcrrogatory om bouts with these 
more concrete practices we were able roughly te dis- 
tinguish' four stages in the evolution of explanations 
about Boating. During the first stage, which ends at 
About g years, Boating is explained by animistic and 
moral feasons. During 2 second stage, extending on the 
average from 5 to 6, the child thinks that boats float 
because they are heavy. Daring a third stage {overage 
sage 6-8), om the contrary, the child says that they lott 
became they are light. But this explasation is sill 
fraught with reasons of a dycamic onder. Finally, at 
shout 9 year, the child begins fo understand the true 
relation between the weight of the boat and that of the 
liquid element 

‘Moreover, the easlier the explanations are, the less 
simple we shall nd thers. There's an over-determination 
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of factors which is very interesting to observe. In 
addition, it should be noted at ance that, in spite of 
appearances, these experiments on floating are subject to 
schema of evolution completely analogous to that 
which we fauna in our investigation of explanations 
relative to the suspension of clouds and the heavenly 
bodies, and to the fall of heavy objects to the ground. 


31, Frisr ayo SEooxD StAcKS: 8OATS MOAT TOR 
MORAL OR DYNAMIC REAGONS—We Bend Zot trouble at 
‘his point to Tay any streas on the answers of the fist 
stage, In this particular cate they exhibit all the usual 
features, Here are two examples: 

Fae (4 ; 10): “Wil this ttle bost {made of wood] 
toon uh ater or goto the Bextor =H wi etm he 
rater, because thay aleays must he on the water-—Why do 
big boats lie un the water ?—Don't bao. And this 
Itch 214 hes there hecewte waste And a sone 
Twi go to the bets “Why ?-Don' Row AR & bit 
of las 718 wl go to the ‘Why ?—Bucause W's 
‘ol allowed to ut pls othe mato. 

‘Varn (6) vealies that "of wood will font, that 
2 stone will sink, ete. ‘does a boat not sink. It 
4g heavier than a stone, yet 1 doesn't sink The Boa! 
leveer thax the sona—Wat does Nt ean to be clever? 
Ti does do whal tought not fos--Why do Towing boats 

19. the bottom —Fiaawse the movemenus. of the 
ars Beep them wp” 

According to the child, boats remain afloat becauie of 
some moral necessity, which is connected both to the 
‘wil of their makers and to the obedience of the boats 
themselves. There are therefore laws wich regulate the 
‘way in which bodies lost, and these laws are accompanied 
by a feeling of necessity which cenders them explcative, 
‘But this necessity is still purely moral : taw has not ceased 
‘to be mixed up with social obligation. 

‘Thesecond stage isrmuch mare complex. Its ontatending 
feature i dyzamism, but this appeess in several distinct 
forms, The child begs to introduce weight as an 
cexplasation of flating, but be does so i a confused and 
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often contradictory imasnee. As a geaeral rule, boats are 
garded a9 able to Boat becatse they ate hewvy. The 
sword“ benvy"" means tbat the boats have the scength 
to keep thenmelves up, that they ave capable of resistance, 
cf impetus (Aan) cle. An equal volume of water is, of 
course, considered lighter than wood, bux water, when it 

deep ln aficlently “heavy” Vovase the boats, These 
roranver, have alee rificient force to Keep thexsdves 
4p, becaise people row, or because there & an engine. 
‘Thus im the end, and by devious paths, Buting comes 
back to. sot of gliing fight eticely analogous fo what 
wwe desribed ia connection with the sspension of Coad 
fd ofthe aun and moon. 

Here are a few examples, in which boats aze quite 
etzitely considered to be Coating because they ae 
heavy 

Hit. (5) does not of weight, but in his min 
aise un weight abo el pyecnpmacta,” Hal eatielpas 
ia 8 plik and « pebble wil both sink to the bextom 
olthe water. We sulke the experiment. Why does the 
stood stay cn the water? ON? T ham, ie Scouse dt 
Mig And the rowing boats on the lake *-Bacewse 
se hm mone gh te ag ost hy co thy 
iy go Tae han ee mas Ho 
Stim pth Shc ey fed of lo thg 

stn pork re ted ap (el thi 
ate Miho cals Ae oad ae 

tom oF stay on tp? 
hige—And this pebble fr wit stay on ips [We make 
(8 experiment Wy did the 
Say) Becme the fobe is the and fie wood 1 big 
Enter Hel predicts that gist, metal ec, wl emain‘on 
fie water tak, é 




















"Her 57): £ 
the water? it stays om dep Because 3 i heavy.-—Why 


x38 CHILD’S CONCEPTION OF CAUSALITY 


does it stay because tis heavy ?—T dow’ noo.” "The 
tag ty om pn thay en a 
Iie ae, , the oay, tha tie tans 
Tin oye Rt de Ba pebble 








Pub pale fe Tiss peie il ede ve Be 
eta Bg toh, ss fo tin” nally 
Hat says that a stone goce (0 the bolt because 
stove (an be wood] Aad the boas, way do hey 
san fon Baer 

frig to): The wool hale od) wp-—Why?— 
Besa he ater gitar fam the ig bef wd Why 
ste wed yoy heater Sd he ee ge to 
the alton sty mt so igh ar te. pelle Fig, 


Wrright ioe ign of atrngits. wat is heavy “tials 


To (7:43): “Why does the wood stay on the 
water 710s tight and the Wie boats have sais.” Ol the 
{hwo equal volumes of water and wood, To believes the 

‘be tha heavier "And the tile boats without 
falls, why do they stay op the water #—Because Imy ere 
Baa “and why Go the gnats say?“ Benus ey 
are igy_Ta Rey tig iy othe wey Na 

6 pbb ees the atin And the 
ints 7S Ploy thy aba yar ey 


To these examples must be added the cate of this 
little boy, who is always. passing trom one explanation 
to another, Dat whose Weltation in itself is highly 
Aguifcant 











tes iH 1M i ti te 
PAG Pa Eee saa et rae 

astern o eet Te 
Ee ana omg cs ee a 
NE a apna 
eels Rie, amie 

sieht tp 














othe meter. "Why ditt go fp the boturms) 7Ae 
ehble is oo heawy 35 too small : that € 
See fio my eat is “Why does this sail 
> ta the bottom ?—I?'s foo smal, too thin—Why does 
i beri ie head of heme z0 t0 the bottom? 
wire ig tog her the rowing boats 


Bat 3 Esl hoe” Busust he war 1s oS healy 
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[too tongs iat right?“ Why doe tha pee 
ote the boos fats onal, woaly 


This gives some lea of the compleaity of the answers 
at this stage, The child seems to be contradicting himself 
at every point. At one moment, be appeals to the weight 
‘of the boat to explain the fact of its Boating, at the next, 
Ihe appeals to the weight of the water to explain how it 
muanages to support the floating object. But, dieregarding 
‘hese hesitations, let us see whether behind the confused 
Wenguage of this particnlar child there is not some 
charuoteristic trait comanon to all children at this stage. 
Now, there is one statement that is constantly recurring 
4a the talk of the youngest children : whatever is strong 
erty, 14, capabie of moverient can Moat. Floating is 
Assimilated 10 swimming: rowing-boats Sout “ bocanse 
‘you make them move along” (Hel), “ because they 
‘move (Col), " because they have sails” (To), and so 
‘on. There i no need to draw particalar attention to 
these statements here, es we sball come across them 
repeatedly daring the third stage. But. this being», 
children of the second stage add—and this addition is 
their peculiar coutrbution—that they float because 
‘they aze heavy. What does this mean? Cleary, that 
weight or sie isto them « sign of strength : heavy bodies 
hhave more strength thas light ones, and can therefore 
swim Detter, pees better on the water, resist more 
strongly, and so on. Gen tells vs that when a boat is 
heavy “it presees better, An maintains that « henry 
Piece of wood sticks togetier. Hei says that a stone is 
ot big enough of too thin, and Peta that it is too small 
to stay on the water surface. We are thus brought back 
‘to the same explanation as the youngest children geve 
‘of the suspension of cloads : clouds stay in the air because, 
‘being heavy, they have the strength to keep in place oF 
to move along fast enough to glide. Once admit the 
‘dentity of weight and strength, snd this interpretation 
taises no difficulty. 
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Only, and this is what mekes for the complexity of 
‘these answers, the child's explanation caries with it m0 
correct prediction ofthe event. At every fur, experience 
gives Dim the lie: a stone that shold have Soated 
Yecause it was heavy sinks to the bottom, « sal light 
pie of wood Boats on the surface, and so on. So that 
the child ie constantly being obliged to adapt his coo- 
‘czption to new and unforeseeable events, In order to do 
his, he simply applies the idea of weight in a now way: 
Ca light body fats, thi because the water is heavier 
than i is and hag gulicient force to sustuin it. This 
is why Peta comes to sey that the rowing-boats stay 
con the water becanse the water is “heavy” and Hel 
“"becaute the water i strong (forid.” Thus, heavy bodies 
will lat becanse, being heavy they can Keep thermelves 
‘up, and light bodies wil Goat because they are light and 
the water will be heavy enough, 42. strong enough to 
bear them. This double and contradictory explanation 
will St every case, and the child will always contrive to 
fustily Che ost widely opposed facts. Hence the tentative 
and hesitating statements of Hei, of Peta and, in fact, 
of all the children belonging to (his stage. But under 
this incoherence there is a xed and deénite conception: 
the identification of weight and force, and the assralation 
‘of floating 10a sort of gliding ight 

‘From the point of view of the relations between pre- 
ction and explanation, this stage, as compared to the 
last, shows am interesting cevertal in the order of things 
Explanation here seems to dominate prediction. The 
ehild is in possession of an explanatory schema: bodies 
float because they are heavy. He thecefore predicts 
‘that the stoues will oat, that matches wil sink, and #0 
fon. The law obtained ta this way Is alse, bat it follows 
from the explanation, once the inter is admitted. Apart 
from the dyoamism which this explanation imposes ypon 
the facts (and which has in nowise been cslled from pure 
observation) the prediction would be completely diffrent. 
Now, during the first stage, things happen the other way 
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round: the child predicts nothing. He confines himself 
to observing certain partial laws and to explaining them 
withoat going beyond them since boats Soat, if mast 
bbe so; since the pebble sinks, it cannat be allowed for it 
to Goat, and so on. We grant that the explanation is 
moral, but it is entirely dependent upon the observed 
Jaw. Marcover, ia the third stoge, os we sball presently 
show, prediction once again separates itselt from ex- 
planation. Thus between law and explanation a reciprocal 
‘ction is comtinaously at work, ic accordance with « 
rhythm which iC is easy to observe: legality precedes 
‘causality, and then causality overtiows the limits set by 
legality and calls for the formation of new laws; the 
correctnes of these new laws necessitates the appearance 
of freah explanations, and so on, What we have yot to 
ascertain, is how far these two terms mutually imply one 
fnothe. In other words, our task is to establish whether 
‘and up to what point the Jaws observed by the child 
<ontain implicit explanations, or whether, on the contrary, 
they go against the type of explanation characteristic of 
the particular level of mental development in question, 
“The sequel will show ws what to think. 





$2, Tummy stace: soars roar ow1NG 70 THEIR OWN 
(OR TO ACQUIRED MOVEMENT AND BECAUSE THEY ARE 
[LIGHT IN RELATION 10 THE TOTAL MASS OF WATER— 
‘The criterion of the third stage, as compared to the frst 
‘two, is that the child begins systematically to attribute 
to their lightness the fact that boats Gost on the water: 
‘wood, skis, ete., float because they are light ; nails, 
stones, glass, etc, sink Decause they are heavy. But 
‘what is the true meaning of these expressions? As we 
shall presently see, it is far move dynamic than statie, Lat 
‘us examine the following questions in succession: the rela 
tion of weight to volume (specific weight, ar density), the 
elation ofthe wrightof a eabmerged body tothe carrespond- 
ing volume of water (principle of Archimedes}, and finally, 
‘the part played by movement in Boating (gilding fight). 
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‘Beginning with the question of density, we show the 
children two equal volumes of wood and of water (in 
small glass vessels). We say: ” You see, there's the same 
amount of wood and of water, Which is heavier of the 
‘two, the wood or the water?" All the children of this 
stage, like those of the preceding stage, in other words 
allthe children under 9. answer that the wood is heavier, 
‘And yet children of the third stage eay that wood floats 
because it is light "1 








Kutt (8}}: "Which ie the heavier 2—Tihe wood. —Why ? 
— Bea ih mee than ane 
(less condensed). x 


“Re (G): "The wood is heavier —Why ?—Becewse it ss 
Fe knows quite wel that the volumes are equal. 

if" according to him, means "condensed "or" solid 
Citas (Bh): Phe wood ts heavier " because 1848 fll 


okrny “The wood ss Aaarier because i 
EMS, G}: Tee water 8 Weer” Meat he nate 
The wood is henvier “ beeae it ie 


tbe a) 
ta 

* Because it's o bit bigger, and becamse 

sai ele” (5 ga 7 





‘The motives behind the choice of answer are constant 
‘the child has, a8 yet, no notion of the speciéic weight of 
Bodies. True, weight is no longer, an it wat in some 
cases of the fret stage, directly proportional to volume, 
‘but it fs proportional to condensetion: wood is heavier 
than water because it is closely packed and water is 
liquid. Density is a matter of compression. We met 
with the same phenomenoa is connection with stones: 
a stove is “packed ” and with its parts ene could make 
a larger stone which would be Jess dense. (See CW’, 
‘Chap. X, $3.) 

Tn short, at equal volumes, wood is heavier then water, 
‘What, thea, Is meant by the statement: “Wood is 
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lighter than water”, which the children appeal to in 
‘order to explain why boats cam fost. In some cases, 
It simply means that wood is light In an absolute sense, 
and quite independently of any comparison with water. 
In others, curiously enough, the child is thinking of the 
total volume of the water, The boat goats becanse it is 
lighter then the lake or than the Khine, ete, Only, is 
most of these cases, this conception has a dynamicmeaning 
‘which it is albimportant to notice: the lake, being heavy, 
‘produces an wpward-fowing current which sustains the 
lighter body. Here are examples : 


set DY nl ey ong Ws dae Ny othe 
me ity oe vay onthe 
snr} Dectue hae ea canral Why dots'hin ont 
toy} say om tp {om he water 2 basin) Pitt 
ein) and eye's ome tater And here [gins] 
‘Sl ff he Sd, cn Fee a, 
here 








Weieuld eo toe totem Later, Bats 
to ee that the boat featy in the glass. 

Ue becanse 1 nok henry.” Why does 2 litle boat ne 
to the bottom, on the 
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Stengr Tuan ts Su “Bone curt that he tall 
saat etiam: Reertinsedeiake 
"a cicat so Pana” Tee outs at 
Petar Ie att makes uncom. ope tewess 











gai Pi honey ake eta 
ie et ian , Ry usr 
deen 

TAP AT ge tag te, oy de 
i Be. ge eo 
i iacaten tt “Bata 
No, beeanse there's a lot of water.” 

AG teed Ta amar ae 
obi rt an re 
eit He hk le re eat 
sink on the Jake, but floats on the sea " decanse there's 
ee ne et, des 
dake #8 too small” ces oe tees fol $0 much 
Be Re RR wake Ba" ta 
Re 
ae mera at “see 
SEE ovens ht eae ty 
sy aah Rens, to ire 
And why does th 


his [x metal obj 
fee put on the whl tte bust Seema ihre 
feo drough ‘oater-Op the lake 711 slays up, Beane 
(her's aot of mater” "Wy 0 tse big boats stayon 
the water Because they o there there's Ja of wader 
‘Biz (10 3): * Why do the ltte rowing-boats stay on 
the water 5 Bucewse the wood fs Sight. They cam say ot 
Ue water —And the big. boats }—Because the water $b 























use" the woad se ighler thay the mafer. Ik iow’ 
enough, whereas the pebble and the iron have more 
ry fh the water and they go to the Bottom.” At for 
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All these cases are singulstly instructive, In these 
children's minds there is 2 struggle between the weight 
‘of the body and the weight of the water. Heavy bedies 
‘ty to pleree through the water, but if the water is 
plentiful and deep, it produces a "current or “waves” 
‘which flow from the bottom upwards and is thus enabled 
to carry Coating objects even when they are heavy. 
“The existence of this current is indispensable in the eyes 
fof the child. Tt is really the coment that explaine the 
fact of floating, and the welght of the water is only 
Twrought in as cause of the current. 

‘Oragain, boats may be thought to foat the more easly 
because they are big, which isa survival of second stage 
beliefs. But the size ot the weight of the foating body 
are no looger called in as signs of the strengths or power 
‘belonging to the boat, they are simply regarded as liberating 
‘greater throat on the part of the water. This is elmont 
the same as the peincipe of Archimedes, only there is 10 
relation between the weight of the floating body und the 
weight of the displaced water ; there is merely a relation 
‘between the force of the floating body and the total force 
of the water in the containing vessel. The whole thing is 
‘thereloce conceived in terms of dynamism : the body 
‘tries to sip into the water, bat the water drives it baek 
with its cureent, with its waves, ete. The best con- 
firmation we can give of this itarpetation rests on the 
fact, which we shall examine presenty, that Boats in 
movement are supposed to float merely owing to their 
movement 

Tn the meantime, let us try to check the hypothesis 
wwe have put forward, accocding to which there exits in 
the chila's mind no preoccupation whatever with the 
weight of a Boating body in relation to its volume, The 
‘cam! is eagy enough. One has only to ask the child to 
‘model some boats in day or in plasticine“to realise that 
the will call light the boats that aze so in the absolute 
sense, and sot those that ae ligt in relation to their 
‘zo, The opposite of this wil take place in the fourth 
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stage. Here are some examples of the present 

stage: 

Pe yey — te inet 
that the small one wil fost berause it is 


Inppeame Res Soma,“ unable te understand and 






‘which floats), 
Because it 
hollow, with 


ssnualler and smaller lumps, thinking that they wold 
oat in victue of theic absolute lightness. Others made 
‘thin and hollowed-oat baats—thas showing @ correct 
anticipation of the law—but they explained the fact of 
‘heir Goating simply by the exisience of the aldes: the 
sides " prevent the water tram coming ia”, ete. The 
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real problem as to why the sides cemain above water is 
thus completely left oat. We shall ane later what is the 
significance of the factor“ form af the boat” which some 
of the children introduced in the course of these expert 
‘ments. For the moment, al we need say is that we have 
Tnere once again a dynamic factor, and that there is no 
pool that the child is in any way concemed wath the 
relation of weight and volume. 

So far, we are in posession of twa elements of the 
problem. For the child who has reached the thid stage 
4s alerady beginaing (o take the specisc weight of the 
oating body into account, since the stone is generally 
Dell to be heavier than wood : the stone " s fal! invide”, 
‘wood "what's inside wood is lik, and s0.0n (Fala, 7 
Bot this specific weight is entiray function of the 
condensation of bodies, stone is considered at  cloter” 
than wood, and Uhe trae density of bodics it still n- 
perceived, Wood is thought of as beavier than water 
for the same reavon at stone is thought of as heavier 
than wood: wood Jp “full, "thick", "fat", etc, 
‘whereas water is liquid", "thin ”, ete, 

Moreover, the water diaplaced by the fosting body 
does not core into play, but only the total mass of the 
water in the containing receptacle, In other words, the 
weight of the maving body 18 estimated, not i elation 
to its volume, bat in relation to the whole of the lake or 
of the basin, ete. This i a beginning of relativity which 
marks @ great advance upon the second stage, but it is 
still a very rudimentary form of relativity, and. Sms 
expressions in such phrases as: “heavy for the lake" 
(Wict}, "tight when the water it deep” (Re), and lp 
peculiarly well summed up in the remariable formula of 
Low's (6: 7): The pee gos 1 the fatiom Because i is 
daasier (than a big boat) forthe water, ond les heewy for 
‘our hands.” Ta other words, the pebbie seems les heavy 
‘than a bost, but the water bas let bold on it. 

Tn conclusion, we may say that weight has net yet 
soquited any static significance: what enables wood to 
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fost is not its low density, that isto say its weight com- 
pared to that of the same volume of water, t is its 
capacity for preseare as compared to that of the bulk of 
‘the water in the lake. ‘The esentia! point of the explana 
‘ions given so far by the children consists in their saying 
‘that the boats float in the measure that the water in the 
containing vessel is able to prodoce a carment that will 
‘sustain them. If the boat is too heavy, or if the supply 
‘of water is not suficiently plentiful, the boat will sink, 
Otherwise, it wil float. Op the whole this explanation 
proves satisfactory. When it comes to details, there ray. 
de a certain dificalty in understanding yhy the small 
pebble sinks (though it is Hight absolutely, whereas the 
‘big boat floats}. But when this is pointed out, the child 
makes uve of second stage explanations and declares that 
the boat, being bigger, the water is better able to keep 
it-up (the pebble, on the contrary, succeeds in sipping 
{in through the waves, and 89 00). 

‘The third stage is thus characterised by explanations 
which are intermediate between the outspoken dynamism, 
fof the second stage and the static explacations of the 
fourth stage, The best proof of the importance still 
retained by the dynamic orientation during this stage is 
‘that in a large number of the explanations given, floating 
1s redaced to 2 sort of swimming or gliding fight, such a8. 
is supposed to take place in the boat's movement, This 
new spect of third stage explanations is pesbaps the 
‘mast fmsportant if we take into account the frequency of 
‘these answers. Tt is, of course, closely related in each, 
particular case to the statements of the preceding types. 
Indeed, after having said that boats float because they 
are light, most of the ebildcen add that they also float 
‘because they are moving. 

“This movement may be due to two causts—the curreat 
of the water, or the action of the oars or of the engine, 
tc, Herve ace examples of explanations which bring in 
the curcent of watec. They resemble very clasely those 
‘we dealt with a litte way back, except that the current 
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fn question is horizontal, and does not ran from the 
‘bottom apwards = 


+The Bouts foot“ dcoute the water putas 
‘nlon dare are waver” As for lange Cages, 
cit thors org bch 
Sf Siler ‘moves 8 cont beep all” “hee a 
caren 

‘Vor (7}) says that the boats float on the Rhone 
"Pee (ey The barges oat“ bw hs uni poe 
eat (11); The tages oat“ ecese Uh wet 
them, pulls them, saa 


But the most frequent cxplanation is that which 
appeais to the actual movement of the boat. We may 
say that neatly all the children make use of # at this 
stage, expecially with regard to steamers, whose cupacity 
for Mating ix always felt to be particularly mysterious. 


(op Mty, do the steanebeats stay on the 
Because her's am engine. And when the engine 
Moss work ?—The/re Hed: up, and omeay, thers. 0 
tarvent ia i eniing hereof the ere a water ih 
‘i nev 

fant (g7) Why othe big boats stay on the 
water !— Because they'ce got machinary=-And when it 
Hops t-—They te af wp. Bey ub 
litle bouts Pit ty rowing And one stops? —1's 
the inpetastha mast theme ty 

“The (9: 19)" Why do the big boats stay. vp ?— 
Bacese thy’ {than the Ustie ones] —WWhy ?— 
‘Because tere are rachis tat make them ay, wp. 

fen 2). Decne ey have bg ela 
whet, ‘and that ‘stakes the waler go aus. 
Because Wat mater the wally go avey and at Uke same 
time it ones long... And. the Btle boats 2--They 
‘nove along becowse you vow. Its the impclas tha heaps 
‘am om is wale 

Tees (7h): His the wheels which mate thom slay up — 
‘And if you take off the wheels #—i¢ sna" 

"Gass (22; 10): "Why do tho okifs stay on the water ? 
—Because there ara sats, and hon they have to row; because 
thers no wind, the teat would sink —it ope steps 
fowing?—If one didn't rom, it would go ta the ballon 
But Phave done it. T bave boon in a boat, 20d stopped 
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rowing. —.,; . 1's cents the water in the lake, sont 

rong, "Now Cem, who has such Backward ideas, 

1S ctualy ihe son of a hizer of boats 

Tn all these cases, fosting is explained as gliding, 

actly as it was i the case of the dvds and the 

Ibeavenly bodies. 

‘One last factor invoked by the child ss the form of the 

eat. But this fs considered importent, not fcom the 

point of view of the relation of weight to volume, but 

solely esa factor in creating speed. 

Fs, sy of beat Cat Seats Daun of “a” 

(Gee tele nace tat for 7To maha a ft — 

Wy des it make it go fast 2—Because ws. 

me ie: (9) The Set rye “Beans th ait make 
na, the rahe is deep, amd underneath they are 





en the children refet to the existence of the 
sides, as though Uey prevented the water trom coming 
in independently ofthe weight of the boat. 

43. Foursn stace: poats moat ron stanic 
REASONS—All the factors which the child appeals to 
throughout the third stage have, dizectly or indirecty, 
4 dyaamic significance, with the posible exception of 
the intition of speciic weght, of which the child gives 
root in regarding a stone a8 heavier than wood. The 
fourth stage is marked by a general reversal of valves 
Factors such as the current of the water, the impetus 
(dan) of the boat ure 20 longer appeated to, For now 
it oats are believed to oat because they are lighter 
tha water, In addition, the intuition of density and 
‘the relation of weight to volume stand cut mote and 
amore clealy. 

iss, take density. It will be remembered that we 
show the child two glass veseels of the sume volume, 
one of which contains a disk of wood, the other water 
We say’ “You se, i's the same amount of wood and 
‘of water. Which of the two is heavier? Now, whereas 
‘the children of the fist three stages invariably answer 
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“The wood 15”, for the reasons given above (vood is 
sore compact than water, those of the fourth stage all 
‘sive the enswer "The water is". tis, on the average, 
after the age of of that we have obtained 

Here are some examples : 

Pew (uo :11) ; “The water és the heavier, because the 
water és heaoy. and then the wood fo” 

‘Stuck (10; 5): Tha water is, "because the water is 
aver.” “OF two equal volumes, one of water, the otbet 
(of stone, it is the water which is 

Ma a Toe Why Duco te wal 
i Wghior than the water, so (Che wate:] is heavier, the 
dhax more weight than the wood: 

Cis (cart): "The water is, because the water is 
‘reaver Uhan the wood.” 

“The fourth stage, therefore s marked by the appearance 
of the relation of density. So that wibeo children of this 
stage say (Iter 00) “the wood oats because it is lighter 
than water, the word “Jight "will have taken on « 
new significance : weight will have become relative 10 
the corresponding volume of water. We shall therefore 
rot expect that Guring this fourth stage very mach 
attention wil be paid to the total volume of water in 
the containing vetel. And our expectation proves correct, 
According to the material we collected, three-quarters of 
‘the children who said that « body could float on a lake 
Dut not on a pond, of else in a basin but not in a glass, 
were children of the second and third stages. Only the 
remaining quarter belonged to the fourth stage, showed, 
that is to say, signs of « correct intuition of the density 
of wood. 

I, now, we pass on to an analysis of the relation of 
he weight of © floating body to its volume, we shall 
find that the greet msjority of children of the fourth 
stage sucssed in regarding large boate as lighter than the 
corresponding volume of water: 

Coe (22:13): “Which is the beovies, big steam- 
boats, or the seme volume of water ?—The waler is 
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feawie. Whew you fut Bos with ate svt, gosto 


ce a cn are ta 














Ercid the wap.)—70 has an gine. 
the water =. (NO) 





They wool sink ?—f 
toomusted Se 
Fen ca Mice nt 
Ue nk acme i ey, br than 

‘Then the pebble iy beaver Ung the water 
And ‘tbe boat ie, lghter?—Beowwre fhe pbs on fall 
Hore ety” tip Dat hy a tthe ele ik” 
Tous the boat is conceived as being light becawe it is 
empty. 


These last answers should be bome in mind. We 
were satting Lag and Chan 2 formidable question in 
forcing them to compare the weight of a little stone to 
that of a big boat. It was a direct incitement to them 
to place thenslves at point of view of absolute weight. 
In spite of this, Lug azd Chan exalctained that the big 
boots were lighter than water, and that they were, in 
consequence, relatively lighter than the stone. We bave 
here a discovery, confused indeed, but fertile, and one 
that constitutes the pecoliar achievement of the fourth 


stage, 
‘But we mast take care not to exaggerate the sgaificance 
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‘of these expressions, and to assume that the chiid bas 
attained forthwith to a defnite realisation of the relation 
of weight to volume. If we look more cloeely into the 
answers, we shall be able to discern without straining 
‘the material three quite distinct types of judgment which 
very probably constitute three successive sub-ctages 
Only, considering the difficulty of commect diagnoeis, we 
Ihave not a suficent mumber of resnlts to establish these 
‘three sub-stages statistically. Probability alone seems to 
‘point to their existence. 

During a first sub-stage, the statement that big boats 
are relatively lighter than pebbles sti) cetains a dynamic 
meaning. The child does oo more than say that big 
oats, being hollow, contain ai, and that this air is what 
‘makes them float. Here are some examples : 


‘Ano (8; §): "Why da the, bouts le on the water ?— 
Becase they tot "Why docs tant make 
fen hay’y air gas in, ond Oye 
Ihe tha hrs was en" 

Punw (70; 1)" The bac fat " case the jnride i 
apy and oe od 18 ght Wace the Never, his 
pose ora Bie bot Fhe tate Why das the 

Bose lie"oa the water and the pebble sink }-becewe 
Dr's just a itis aur im the bout. There's air inthe 
feide-— But it can get oat? . . Theresa lol more air 
Than than the sf all rowed thet is mote als thas 
‘wood! oe inetal, et.) What doct that matter o-The aiv 
Je trongr tian the Boat by self Why ?—Becawse is 
‘ore difiad to mae the aig ink ta water” 

‘ruc (20: 3)" Why do the boats ie on the water 7 
—Bacanse theyre made of wood, becowse theyre hellow 
twside And. the big boats?—- They ae hollnwed 
fut inside. There ts ait.” The air prevents them from 
ing to the btom of the we 


Of course, these conceptions contain the idea of a 
relation of weight to volume: a big boat is light because 
it is hollow and full of air. But the examples show how 
deeply coloured is this notion with the dynamism of the 
preceding stages: the air keeps the boats up because it 
{a trong, became it distikes going into the water, snd 60 00. 
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Daring a second sub-stage, the child rds himself of all 
traom of dynamism. He roundly affirms that the boat is 
“light,” meaning thereby that itis elatively Ughter then 
ta small but full cbject. Only, at the risk of seeming to 
complicete matters, we must at this point bring in an 
essential distinction. Teke two pellets of plasticine of 
the same size and weight. Out of one of these we model 
‘large bowl, The other is left as it was. The child will 
say that the bow! is lighter than the lump. By growing 
{im size and hollowing itselt out, the original peet has 
‘pecome “light” in changing iota a bowl, Does the 
child mean that the bowl is lighter than the pellet 
relatively to its volume, or that the bow? has grown 
lighter in the absolate sense? In the second case, the 
‘pellet would have been regarded as baving lost some of 
fts absolute weight in becoming a bow! the child would 
them appear to be ignocant of the principle of the om- 
servation of weight. 

‘This is not the place to solve this problems in its totality, 
It requires a more general enquiry into the idea of weight, 
an eaquiry which Wwe shall undertake some day, and of 
Which the results will appear elsewhere. We shall simply 
say that among the children we examined, both types of 
belief were found and that they can be said to characterise 
(he second and thid stages eespectively. 

‘During the second substage, x body, while retaining 
the same quantity of matter, is therefore supposed to lose 
same of its absolute weight in increasing its size Boats 
Jose sore of their absolute—not zelative—weight in pro 
portion as they are large and hollow. Here are two 
examples of these conceptions :™ 


2 Wa maya wel tion a hi pat the expriment which meme 
‘bette We give the chiiree—indepecaetty, adhe to sof 
ny larrognicy cocci tows poets laeitne Roth of 
‘RS sare ae and weight Ste take nog mnnege cat of oct And'6 
thor eylader ont of fae cites. Meet hte chkcen uodet tay 
‘a the actage a Ughser Shan he eplnce." Cates of as, 08 RO 
‘outary vay Cha he weight ean both ames 
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Lg (24; 9) 1 will be remembered, told us that a big 
vont flighty tam the Pelle” We show him a hump 
Te pore ta tio, Secanse ts flee 














sa oa les hf ose 
th Fe Se ee 
Ere ae 
i op, ha te 











2—Becawse C3 Sighler (pls 
‘does it go to the bottom when its tighter # 
‘We ask us if itis really heavier than 
‘Bus says yes, and seeme convinced that the boat 
hus increased in absolute weight. “The proot is, that after 
‘eflaction, Bus auczeeds in saying the opposite, and adds 


seston Bu mega ing ts cope 
ra alos Bde ee Seeing 


‘These data may seem insufficient to justify our inte 
pretation. But when they are compared with those 
‘mentioned in the footnote of p. 154, they seem to admit 
fof no other reading. On the one hand, these children 
graap perfectly well the fact that the boat is light for the 
‘water in the measure that its volume is big in relation 
to the density of its matecial—and this ie what places 
them in the fourth stoge On the other hand, absolute 
weight is not distinguished from relative weight, and as 
‘a body expands, or increases its volume, it Is considered 
‘te have become lighter in the absolute sease. 

‘What is the ongin of this curious conception? It 
would seer that we have bere a very general feature of 
child logic, and one that we have investigated elsewhere 
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fn connection wit the logic of relations” The child finds 
great dificalty in reasouing by meus of relations, He 
Teasons with absolute concepts, Such terms as right and 
left, dark and feir, ec. seem to him to denote absolute 
qualities and not ‘relations. Now, once the child hes 
come to understand the relativity of a notion or idea, 
Dre, anit were, hypostatiny this relation and makes of it 
‘8 treab aboolute entity. Here is an example. Take the 
test: “ith is fairer than Suzanse and darker than 
Lil. Which is the dackest of the three?” The child 
‘begins by finding the probiem impossible of solution, for 
fone cannot be both dark and fair. This is the atage of 
complete conceptual realism. Children ata more advance 
stage, however, succeed in solving the question: this iv 
‘the siage of relativism. Now, between these two stages 
‘we find answers of this type: “"Eailh is fairer thaw 
Suswnnc, 10 the has ‘something more’. Edith is darker thax 
Lili, 40 again she has someting more’. (Cas, 13 ; 5) 
Fairer and darker bave already become relative terms, 
Dut the relation itself is hypostatised, or taken as a new 
‘absolute (ert. This is what we bave called the stage of 
preselation. 

Exactly the ame thing bappens in the case of weight, 
‘The child begins by making of weight an absolute entity, 
and does not understand that big boats can be lighter 
felatively than small pebbles. He onds up by making 
of weight a relative entity, in muck the same way as the 
childrea we mentioned just now. And between those 
‘two stages he says that a body grows lighter as it increases 
in size (which & o gain for telativiss) but grows lighter 
sn the absolute sense (which isa survival of realimn). 

During a third rabstege, the children seem at last to 
reach s porely relative idea of weight They seem to 
Aundarstand that a pellet of plasticive when it becomes 
11 bowl, loes in relative weight (Ee, relative to its volume) 





1 Sng Flset, ~ Dae econ wesase de i couapesnins. hex enfant.” 
Arps de Popa. Nal AVIA pp tattze. Abe LR, Coup. We 
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while retaining the same sbsslte weight as before. One 
chllé, for instance, declares that the plasticine bow! 
floats becanve itis light” than the pellet of which it 
wwas made, and when we atk him whether itis " realy 
and truly lighter or only Hgbter for the water,” he say 
that “ ifs the same thing, but its bigger’ 

Here is a very suggestive case: 

hsp "WRy dos te pany goto the boll and ot 

fo the bottom 

fhe wood ? Because tay art Sor the seme melale But 
‘hea the ne rial wich ons ena Bay, 
it's becouse is small (the ‘hal 
a fe a ie rownd. That the pinay) 

‘in the same face. 18s ar I sad just now, i's 
At Fe round (he sd“ sxall doa nth some place, 
‘and thn the wood takes wp it of room. 

Under these clumsy expressions one cas discern the 
intuition of the relativity of weight to volume: the 
‘material of the penby is condensed "at the aume place , 

of the lid is mot less beury but "takes up mone 
room”, But are we not putting into the children's 
‘minds inove than is actually there ? Tt is hard to tell 
AU we can say for certain is that before reaching the 
‘third sub-stage—that in which the explanation is ential 
correct—the ohildren go through the devious by-ways of 
the first two sub-stages 

‘This brings us to the end of our stidy of the fourth 
stage, about which we ray say in conciasion that it is 
smacked by the progrescive elimination of dynamic factors 
and the equally progressive establishment of the notions 
‘of weight and volume. 

4 4 Conctustons.—The foregoing results are not easy 
to syathesee, for thelr most obvious featare is their 
complexity. Nor must the reader be mitted by the 
systematicappearance we bave gives to these explanations 
‘they ace turgd and muddled, mere akin to the over. 
determination of sutistic hough than to the sophisticated 
complexity afsational tought. We heve deat at ficient 
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Jength with this subject elsewhere (/.R., Chap. IV, § 2) 
for any farther purpose to be served by dwelling ‘upon 
‘there. 

At the seme time, analysis points to certain broad 
lines of classiScation. In the frst place, there are certain 
very interesting connections between the prediction of 
‘physical events and their explanation. As M. Meyerson 
hhas shown with such profound insight, im the philosophy 
‘of science, law end explazation are two separate things 
Pure legality never satisGes the mind, There is an 
irrepressible tendency that causes the mind to deduce 
phenomena instead of merely predicting and observing 
‘them, And this attitude receives entine confirmation 
from the eaniest of the results we have been discussing 
Jn this chapter. As soon as the child has discovered the 
first laws about floating bodies (those of the first stage) 
his mind seeks to justify them, to feel them as necessary: 
the necessity he invokes is moral, but this i already a 
fir step ic justification. But « comeet prediction or 
prognosis of phenomena does not always entail a correct 

explanation. We bave here two distinct moments of 
Inllecan oxy Forecaaplr during tthe age 
the phenomena of floating are quite cozrectly predicted, 

But the explanation, in order to account for the laws 
‘observed in this way, has to take in all the curves and 
‘Vagaties in the outline of raw fact, just as it did during 
the first stage, but with all the more difficulty because 
‘the number of observed facts is greater. The child then 
Anvvemts a serie of juxteposed explanations, bearing 10 
relation to one another, and often even conttadicting one 
another. 

‘We do not wish at this point to discuss M. Meyerson’s 
thesis as a whole, but there remain two remarks to be 
ade about our own children. The fst is that reciprocal 
ction in perpetually taking place between law and ex- 
Blanation. We have already drawn stteation to this in 
‘the first two stages: during the Gist, law dominates 
‘explanation, whereas in the second, the reverse is the 
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case, Dusing the third stage, legality is once more set 
free and the explanation bas to follow the outlines of 
fact: finaly, daring the fourth stage, there is agreement 
Detween the two. 

‘These oecillations mean—and this is the secon remark, 
‘which will supply us with a working hypothesis for the 
Test of our book—that betitem legality and explanation 
‘tere is partial independence, but also increasingly close 
collaboration. Thus sometimes, experience and observer 
‘op break op the establithed feamework and impose 
anew laws which contradict past explanations (this happens 
{in particular when the third stage follows on the second); 
here legality is something very diffrent from causality, 
Sometimes, the observed law and the resulting prediction 
contain implicitly the explanation which will eventually 
spring. ap in te mind; eve legality already implies 
causality. 

‘The last point deserves attention, In what does th 
correct, jie. the fourth stage explanation of Ponting 
consist? itis, esalways,ioadeduction of the phenomenon, 
Beneath the chaos of pure observation dhe child dimly 
disowrns the existence of density and of a weight relative 
‘to volume, and be substitutes these new objects of thought 
‘in place of the complex objects given in immediate seneory 
experience. But how docs this deduction take place ? 
‘BY means of an operation which logicans call “ alstrac- 
tion". Tn other words, out of all the relations he has 
obmerved the child draws @ new notion or idea which 
server to support the deduction. Thus the explanation 
{is drawn from the lew itself. 

Daring the early stages, explanation by deduction of, 
‘ar M. Meyerson calls it, by " identification ",Jeads only 
{0 a crude form of realise: the child pictures a force ot 
impetus (dan) bebied the phenomenon. During these 
stages, cantality is opposed to legality. But later, as 
‘experience and observation become finer, explanation 
and law merge moce and more into ove soother: the 
foe is simply draws from the otber by means of the 
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logic of relations. Deduction becomes a logical constrac- 
‘tion, but « construction operated by the" multiplication 
of relations "or, asthe logicians say, by ” abstraction”. 

It, now, we seck to character the various explanations 
noted in the course of oar investigations we shall find a 
‘very defnite principle af evolution : the moral dynamism 
of the earliest stages gives way betore an integral dyna 
anism, which, in is tura, gives way belare a mechanistic 
explanation ‘introducing relations rather than forces, 
Dyzamism to mechanism might be the formala adopted, 

‘Note the analogy of this process with that which we 
established in connection with the suspension of clouds 
and of the heavenly bodies. 1n this ease too, the youngest 
children began by introducing a dynamism of a moral 
order. Then (Giseganding the details peculiar t0 the 
secoad stage in the explazations of suspension) the child 
says that the wind keeps up the clouds and the heavenly 
bovies just as the water current was said to keep up the 
boats. Or, again, be says that the clouds and the heavenly 
bodies keep up in virtue of tbeir own impetus (da), 
just asthe boats do a virtue of their movement. Finally, 
the questions of relative weight appear upon the woxne. 

“The power of a body to fost is thos the function of the 
spocilic weight or density of its material on the one band, 
and on the other it is the relation subsisting betwoen its 
form or total volame and its weight. Let us ty, from 
this point of view, to establish the laws of evolution 
‘governing ous four stages. 

‘According to our material, three phases may be dis- 
tinguished in the evolution of the idea of specific weight. 
Daring the fret, weigtt and volume are always equal : 
‘big things are heavy end litle things are light. Bodies 
do not therefore difer in their specific weights. Thus the 
‘youngest of our children always thiok that a small piece 
‘af wood is necessarily heavier than « pebble of slightly 
Jess volume, 

‘During the second phase the child bas discovered that 
Dalley objects sre not necessarily the heaviest. Hence 
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forward, be distinguishes betwen weight and volume, 
Bat be has not yet dixovered the speciéc weight of 
Dodies: all he does is to regard diferent objects as made 
up of more or less condensed (or rareed) material. A 
‘typical ease of this kind is Falq (5; 7) who regards the 
‘pebble a “ fol and heavy ~ im contrast to the wood, but 
‘who regards the wood a8“ noach heavier" than an equal 
‘volume of water, becanse the wood is “ packed”, whereas 
‘te water is iquid ", Weight, during this second phase, 
fs therefore relalive to condensation. We have here & 
way of looking at things analogoas to that of which 
‘races may be found in Aneximenes or Empedocis, 

‘Doring the thid stage, which begins at about 9-10 
years, the child attains to a clear conception of specific 
‘weight, at least in the case of water, wood, end stone, 
‘An equal volume of water is bencefsrward pronounced 
to be heavicr than wood and lighter then stove, in spite 
of the fact thet water is liquid and wood is compact. 

To these three phases comespond thee types of x. 
planation concerning Aoating bodies. During the fret 
(which corresponds to the first two of our stages), boats 
float because they are heavy. During the second, they 
float because they are light in the absolute sense, ot 
Tbeeauea they ace “ lighter than the water, 44, lighter 
‘than the total mass of the water of the lake, etc, Fisally, 
during a third phase (fourth stage) the boats Goat becuse 
‘they are“ lighter than the water”. this exprersion meaning 
lighter at equal volames 

‘We find that the relation of the floating body's weight 
to its own volume undergoes a vexy similar procest of 
evolution. During a frst phase (which lasts up to the 
‘end of the third stage}, the weight ofthe bonts is estimated 
only in terms of sholote weight, relative weight not 
centering into the calculation at al. During © second 
Phage, the child Jocks upon things es losing tbeit weight 
4s they grow ia balk: thus the pellet grows lighter in 
becoming a bowl. But relative weight then coasttuies & 
new absolate entity, in the seuse that the child believes 
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the body to have really lost some of Sts absolute weight. 
‘Tho principle of the conservation of weight is thos com- 
pletaly absent. Finally, daring a thind phase, relative 
‘weight is clearly distinguished from abaolute, weight : 
the latter remains constant so long as & body keeps its 
material, whereas relative weight varies with the form 
taken on by the same body. 

This dual evalution is extraordinarily signicant trom 
the point of view of logic. Tt constitutes a new aspect of 
4 general lew to which we have already drawn attention 
ULR,, Chaps, TI and IID), ané according to which childish 
deus proceed from absolute to relative in their develop- 
ment, Every idea begins by being grasped in an absolute 
sense, and is only gradually and laboriously understood 
Dy means of relations. 

‘We have tried to show—aod the fresh date dealt with 
here seem to confirm this view-—that sch a process is 
intimately dependent upon the socialisation of thought, 
Ia proportion as things are conctived from the personal 
point of view, realism Bokls the field, and in proportion 
1 a child frees himoelf from egocentricity, be acquires & 
progressive realisation ofthe relativity of qualities. Thus, 
Iheavy i the absolute sense means what the child Ads 
‘t hard to Lt, light means the opposite, We have here 
two absolutes, becaose the human point of view is the 
‘only one conceived to be pomible, Then the terms light 
and heavy take on a meaning io relation to things con- 
ceived as substitutes for human activity. As Lav says 
at 6 years old, a pebble “i not heavy for oue bands but 

is heavy for water”. A semariable discovery which, 
in making the structure of ideas more relative, tums 
‘them into a game. This relativity is restricted at first: 
‘the boat is regarded as ight, simply in relation to the 
total macs of watar in the lake. But once the way for it 
{s cleared, progress is soon made : wood becomes light in 
relation (0 the comesponding volume of water, bodies 
Decome light by growing in bulk, aad 30 on. Finally, 
‘the child succeeds in avoiding the se of any kind 
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of absolute entity, and in thinking of weight only 
aa a function of the many conditions which determine 
it, 

‘The discovery of this meeting-ground of child logic and 
child physics shows that it might be useful to attempt a 
thorough analysis of the evelation of the child's idea of 
weight, independently of the special point of view we 
have taken up in this chapter. This subject will be dealt 
with on come future occasion, whea the experiments 
which we are engaged upon now are concinded. 


(CHAPTER VIL 
THE LEVEL OF WATER 


Novae is better suited to throw light on the dynamic 
significance attributed to weight by very young children, 
tnd en the diffcolty which they have in taking volume 
fnto account, than the immersion of a pebble in x glass 
of water. 

‘The problem we are going to set the children is ex- 
‘tremely simple, and that is its great advantage over the 

‘of the floating boats. The child is shown a glass 
Alaree-querters fall of water and a pebble, We say: "1 
tam going to put this pebble into the water, right in 
What will happen ? What will the water do?” If the 
child does not imavediately say : “The water will up," 
we add: "Wil the water stay at the same place or not ?"" 
Once the child has given his answer, the experiment is 
done, the child is asked to note that the level of the 
‘water has risen, and is asked to expitin this phenomenon, 
‘The youngest chiléven always answer that the water has 
riaen because the pebble is heavy and weighs on it, The 
child is thea given a much bulkier, but lighter ebject, 
‘and is asked whetber it, too, will make the water Tse, 
and why. ‘The experiment can be varied with nails, with 
shot, with wood, etc, 

Tt goes without saying that this interrogatory must be 
‘made before the children have been questioned on the 
subject of the boats, 90 as to avoid perseveration. The 
children whose answers we ace going to quote were 
‘questioned first abou: the present subject and only after- 
‘warde about the boats 

‘Thsee stages may be distinguished in the explanations 
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of the displtooment of the water-level. During a fret 
stage (under 7-8), the water is supposed to rise because 
‘the pebble is heavy. Fram the point of view of prediction, 
the cllld is consistent: a large pebble will make the 
‘water ise lant igh than a collection of very heavy grains 
of lead, Daring a second stage (7 to g year), the pre 
diction is correct: the child Knows that the submerged 
hodiet will make the water rie in proportion (0 their 
Tul. But in spite of this correct prediction the child 
continess, oblivioss to the constant self contradictions 
which he becomes involved in, to explain the pheno- 
menon by weight and not by volume: the submerged 
body, he says, mulkes the water rise in proportion t0 
its weight. Finally, doring’ « thicd stage (lrom 10-11 
onwards), the correct explanation is found, 





G1, Favs stAG8: THE WATER IUSES BECAUSE OF TUR 
WEIGHT OY Te SUBMERGED RoDY.—Let us start with an 
obeervation taken from ordinary life. A Tittle gl of 9, 
{in her own home, who has never bees questioned on the 
present subject, is on the point of patting a large bunch 
‘of fowers into u vase fullof water. Sbeis topped: "Take 
care} It will run over!” ‘The child answers ; “No, 
ecanse ih isw't heaey.” Tous to ber mind it is not the 
volume of the body that matters but simply its weight : 
‘the buch of flowers, not being heavy, can enter the water 
without exercising pressure and conseqoently without 
roising its level. 

This little piece of everyday observation will be found 
to tally with the moce general results which characterise 
our fit stage. Children of this stage think that sab- 
merged bodies make the water nse in virtue of their 
weight: a small, heavy body will bring about a greater 
rise in the level than « large body of leser weight. 

‘What is the meaning of this statement 7 At frst sight, 
ie looks as though the chid simply confused volume with 
‘weight, and designated volame by the word "heavy ”. 
Te might also appear as though, in the child's eyes, heavy 
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Dodi made the level se owing to their bulk. Above all 
‘looks as thoagh, when the cid speaks of weight, all he 
wanted to say was that heavy objects went completely 
Inside the water and in that way raised its level. In 
point of fact, children of this stage do contuse weight 
and volume. "But theee children are not thinking of the 
‘isplaced volume whan they say that heavy objects make 
he water rise Decanse they are heavy. They think that 
the submenped body exerises a continoous pressure in 
(he water and thus raises its level, not because it eccuples 
spice, bot because it sets up & current which rans from 
the bottom upwards like a wave. Here are some examples: 


Kux (7) predicts that the water will not rise, We slip 
feat ported" Wal tl nal tng water St 
Yet Way Baca 
“the baton Way does 









ine! “Tuomi 
Sn tis ger” Tet 
Fer the vght of whe dtr Sten and 
Nee nts coi facts ody 
‘Zwva {8 ; 3) mmediately foresees the phenomenon. The 
cae ay eopettaeash tare 
Fugit en, eh fn ec clay 
{he woe Neng ote nd Then iy ges 
i ly ake rte eee le 
{ids up mac coe efile en py What 
tha gogo Sau gs opt ppt he poe 
Fhe Sematethe Spee bu vitor ord 
‘cao pn Sprite perk Ss 
Bite ESSAI EPC ae hd ae ire 











Eas 333i) if 2458 
A Hine ie 
Le apie gh 
F u ar te 
cat Be eee es EAR 
: a WG uit eal 
a ae iisy ; wiles 
2 i rat al 
edge aust aia AY - 
ell Lin 
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{be contrary" Why has Hess ?— Botan he ae 
St Seong thew Go wend Why dons it te en f= 








Because tare fs no mis tide [Peet means to say that the 
water, baving no corent, i unable to rest (he 
of the wood. Boca 





pet things 


Moun (64) “14 wilt [although the tumbler is 
nly eee asters Fall toe i 


Why ?—Brcause it is heavy. 
ment ~The pebble Aas falen and 
‘Why oid it not overflow ?—Bevause 
enough.” So Moul takes no account 
‘Gtss (gh predicts thatthe water 
Because the Pebble $8 heey —Woay 
‘water tise Because the ater ss 
 febble tn ib in @ il eae, £0 if ret. 
fe'mupposed to expand in ‘becoming heavier, ot under 
Cus (12) sage that a small pebble will make the water 
rie higher than s large piece of wood " because the pebble 
Ss Bane, oat ger Dot srnger, end that wit mabe the 





ater rite higher: 
‘Thee cxsen are ol clear and definite. But there is 22 
‘experiment which shows conclusively that when the child 
cenplans the rise in the water-level by the weight of the 
submerged body. be is really thinking of an upward thrst 
or current and aot in any way of volume, When the 
child says that the water rises because the pebble " knocks 
the bottom.” we simply ask Sim whether a pebble eld 
by a thread halfway down the colama of water would 
slso raise the level Children of this stage generally 
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fanswer that it would not, for = pebble (hat is held by 
fomething mo longer weighs on the water. Here is an 
example! 

Gax (558) that che pebbe will make the water 
GR) tc a he te alata ae 
ete pee rg ‘his thread: if T pat it inthe 
‘water as far as this [alow], wl tmake the water ise? 
Wo, becouse itis sof heany snowgh” Tt is, however, the 
fame pebbie 

‘Weight, according to Gen, is the capacity for exercising 

facivity : ies the action of expanding the water, 
of " reaking a carteat.”” This, it would sem, isthe bell 
‘universally held at this stage. 

In a word, aitbough nearly all tbe chikiren were able 
to foretell that the water-level would rise with tbe ime 
medion of the pebble, not one of them bronght the fact 
of volume into his explanation. They all appealed to 
‘weight, with the idea that the pressure of the pebble 
produces a current, bubbles, an expansion of the water, 
And 90 on. 

Tendencies of two sotts existing in the child's mind 
serve to explain the phenomenon. In our analysis of the 
suspension of clonds and of boats we saw how much mare 
dynamic than mechanistic are the schemas existing in the 
child's mind. The same tendency is at werk bere, The 
explanations we have just quoted even furnish ant 
additioaal clue to the understanding of those curious 
statements made by the children about clouds staying 
in the as or boats fosting in the water because they were 
heavy and big. This means that ouds and boats, by 
‘weighing on the air or the water, Ubecate 2 current 
sufciently strong to keep them in place. This s probably 
4 fresh version of the schema of “"reaction of the sur 
rounding medium" which was studied in an easier chapter, 

‘The very constancy of the phenomena of this stage is 
ae also toa tendency which makes al very young children 
identify weight and volume To children who regued 
weight as always, or nearly always, proportional to 
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‘volume, heavy objects are sure to be those that raise the 
level of the water. Their cbvervation of fart is roughly 
correct, But their interpretation is defective, owing to 
‘the dynamic tum of mind of which we have been reminding 
‘the reader, and which entirely neglects the factor of weight 
in favour of the factar of volume, 


§.2, SECOND AND THIRD SrAGES: THE ROLE OF VOLUME 
ica org Sa 
(ic SPST aay om tra 
Soe eee Tale he 
Sp Star a Sea 
So SToumcay arta pti 
Pees eer an 
SOIR ah comes ea 
Salt ater dat aoe "poe 
‘explaining the rise by appealing only to the weight of the 
submerged body, ignoring the while the incessant contrar 
dictions in which he is involved by systematically taking 
‘up this attitude, A circumstance of this kind is of the 
ont Si, otorg ole 
Bray gle ee Sa aes 
ete Se RES, tt 
Cat py Sl ak oe 
sorte reer cia arcs 
Settlers epic 
Mactan 
a lt a. a 
6 ee ee 
SSS ies 2 ek 
BEM ORAS Ee ons 
High eae Aa yee 
sta Bl eer tg 
rabirece bers aa ee 
SERCO ih ee lige 
thr 07 ile, TE oegh end cht ate i ale 
Earp ct wy doe the wend make the water se more 
Sane aes 
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eile, J weighs om the water aud hen the water rises.” 
aplanation consists in saying that the wood makes 





Tah ek eget ae ag ne 
aires soi Sey See 
Shetridren angen metas 
Seria ana ae 
pend Nerang oy Sieh 
Tada arian icp srimer 
‘and the wood because it lies heavily on the surface. If 
the two statements contradict one another, that cannot 
Sunerenireae eer sea 
meee between the predicting ns a 
=a ree 
‘teltigence, 
Te ry atu ot a ae 
olay tae ie eae 
eter Ralacatic ss 
taake the waters ies thas pedi te 
Ragga Sia 
Euaes ote cemmdte ie 
hire ee eteneet a 
beieger eeenerpoe 


Tip i pane me wate? 
2 cae algal eat 
a as ay i 
Bucause thers are a lol, there are a Ui of pebbles which are 
borin Gens eee 

aay ay bas, ee ann he 
hae reas fr nee ie cere, oe 
Spb ct oe at 











Tks wood Why 2 (ia ah 
spire meattely af eo caret eet) dhe 
‘iy did the peboe make the water Faw fost cow? 
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‘Ro (64, very advanced in every way) also proficts that 
the plete of fod wil make HE water aoc better than 
the pebble, bat he adds that it's becawee they are 
i eivy." However, be kas weighed them and observed 

i ‘he, pebbles, At a giver 
fand when asked what wil 





ef 
5 
i 


pared as though the size were estimated by the weight. 


‘Thus even in children who are on the threshold of the 
hind stage, like MUll and Ro (though incidentally 346l 
and Ro talk about volume), explanation by weight iss 
‘extraordinarily persistent, 

‘Let us tum to the analysis of the third stage which 
vowins about the age of o-10, This stage is marked by 
‘the appearance of explanation by volume. Ths explana- 
tion links up with prediction, 

“Here are tome exaroples. 





‘Ber (20; 3): “ What wil the water do when 1 put this 
ppt an ru iy tc te al Pei 
‘shece 101 put this wood, what vil hep 
Gioil hee ls wateAed what wi te wate Go ol 
‘ell rise because he cod alo babes wp space-Which is the 
caver, thes pebble (amal oe Oe ocd Garg] The 
pele ‘wil make the water te the mest (<The 
‘enlace he mtr 
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ae 

oe is most surprisad at the simplicity of these 
answers afte the complety of thos of the eater sages. 
Weight no longer comes in a al except to explain bow 
the object beoomes submerged. And at mo point fs the 
submerged body supposed to prodoce a corent fre blow 
Upwards, The Gsplacement of volume alone explains 
shy the level of the water bas risen 


$3, Comctostows—From the point of view of causality, 
the foregoing explanations evolve according to very 
definite law which is the same asin the cae ofthe floating 
boats: the child proceeds from dynamic to mechanical 
‘auslity, According to the yorngest children, the pebble 
is active : it makes wind”, “bubbles”, "a current", 
tc, According ta the older ‘ones, weight acoounts only 
for the immersion of the body, and the rise of the water- 
level i due to the displacement of vatame. 

Such a principle of evolution as this acootnts not only 
for the curious explanations, sccording to which clouds 
and boats keep themaelves up by means of their weight, 
‘but aloo for the dificulty which children find in taking 
‘tocount of the volume of a flonting body in their ex- 
planations 

Tt might be of interest in this connection to try and 
determine whether there exists any relation between the 
third stage regarding the rise in the water-level and the 
fourth stage regarding the Seating of boats. For both 
are characterised by the fact that for the fist time 
attention is paid to volume, Tn the cate of floating 
‘bodies, the fourth stage child discovers the existence of 
‘the respective density of water and wood (éz. in relation 
‘to volume), and also the existence of the relation of the 
‘weight of the moving body toits total volume. In the ase 
‘of the water-level the thitd stage child discovers the ztle 
cof volume in the rise of the level. Is there any correlation 
‘between these two sts of discoveries? 





x74 CHILD'S CONCEPTION OF CAUSALITY 


‘We made our calculations by means of the Yule formula 
(four growp tathad)> acd the result turned out to be 
97078, which shows that in practice the comelation is 
{aisly pronounced. 

‘This result has a certain degree of interest from the 
point af view of the psychology of child ressoning. For 
it isnot in virtue of eny explicit process of reasoning that 
the child introduces volume into his explanations of the 
ising waterlevel and of the floating boat. In his eyes, 
there i no connection whatever between the two questions 
‘The correlation merely indicates that the child has dis 
coveted a tchema which he automatically applies when- 
ver it is possible to do so. We have here @ process of 
assimilation which ig independent of comicious and 
vvoluntery reflection. 

‘This hypotbesis finds definite confirmation inthe 
answers of the second stage regarding the water-level, 
Children of this stage have the remarkable and para 
doxical cbaracteitic of giving, 4 propor of some definite 
‘phenoraenoo, an explanation which bears no relation to 
‘the unconscious motives which had guided the prediction, 
tf this same pheacmesos. The given explanation may 
even be inoorapatible with the lines followed in the pre- 
diction ; the causality appealed to contradicts the law 
‘Hat has been recognised. 

‘A fact such as this brings out very clearly the dlifer- 
‘ence and even the opposition existing between practical 
or, a8 one might say. " motor” istalligence (which com- 
bines and predicts events in virtue of muscular experience 
9€ of condensed mental experience), and verbal or logical 
{intelligence which systematises as best ft can the conquers, 
of the fit. Motor intelligence comes beloce logical 
intelligence and makes its discoveries independently of it. 
‘The work of logical inteligence on the contrary begins 
with a conscious realisation of the results implicit in 
‘motor intelligence. Now, as we have often bad occation 
‘to point out, this conscious realisation is no simple 


\ See capache, Pryce de aft, the, ep. os. 
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operation U-R., Chap. IX, § x aod § 2). Tt prosup- 
‘pases a process of elaboration which in this case shows 
tp very clearly, since we are able to see this sonacious 
realisation distort and change the findings of the motor 
fntelligence. “And this process of elaboration presupposes 
@ change of perspective by which old dificult are 
shifted on to a new plane of thought. In the present 
example, the difficulty of disentangling the respective 
‘parts played by weight and volume in the rior of the 
sraterlevel—a dificaley already overcame om the plane 
‘of motor inteligence—ceappears in fall force on the plane 
of verbal relection. We have here a fresh example of 
that law of " shifting “to which we have drawa attention 
ebewhere UR, Chap. V, § 2). 

Further, the existence of this second stage shows ws 
how ideas actually take shape in the child's mind. The 
‘process takes place, not by asociation of new data, but 
by dissociation of confused and ayneretistic ideas, During 
the fist of our stages, weight and volume are still con 
fased: they make up two aspects of a whole that in as yet 
incompletely defined, and each of these aspecta for want 
‘of being contrasted with the otber is stil burdened with 
‘characteristics that do not really belong tot. During the 
‘second. stage, these two aepects are in. process of dite 
sociation, and during the thied stage, they are eatiely 
Gwociated fom one another. Tf one wanted to establish 
the otigin of these frst confused ideas, tt would not be 
dificult to show, with regard to weight a8 we did with 
regard to foree, that they result fom the assimilation of 
reality to muscular schemas. But since the idea of weight 
is losely akin to that of force, we may spare ourselves 
the trouble of dealing with the question over again 

‘ially, the existence of the second of the stages just 
Geseribed bears striking witness to the hiatns which 
leparates the prediction of phenomena from their ex 
planation, of, as M. Meyerson would say. legal science 
from deductive or causal scence. The reation existing 
between the second and third of our stages, however, wil 
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enable us to return to the problem ofthe relations between 
legality and dedoection, a problem which we touched spon 
in connection with the Seating of boats on water. (See 
‘Chap. VI, §4) 

Tn the case of the water-level, 23 in that of the floating 
‘boats, two kinds of explanation may be distinguished. 
‘The ealiat explanations are definitely opposed to legality: 
they are explanations by physieal force, explanations 
which the child draws from is own imagination and 
inmpooes us best he can on the facts and laws which he 
obiceves. The later explanations, on the oontrey, 
especially that of the third stage, oc explanation by 
volume, are simply deduced from the observed law by 
‘euns of the logic of relations and in particular by the 
‘operation called" abtraction ". Far how docs the ehild 
come to explain the rise in the water-level by the dis- 
Placed volume? Simply by becoming conscious of the 
factors which really determined his prediction of pheno- 

mn. during the veond stage. The law akeady contains 
¢ explanation inspikitly. The Intter is, no doubt, 
dedoction from the former, but a deduction based only 
‘upon such relations ay have served to establish the former, 
Explanation is a logical structure based on law, but there 
fg not a logic of law and » topic of explanation, a logic of 
induction and a logic of deduction. As M. Goblot has 
pointed ont, there is only ons loge, but the constractions 
Peculiar to deduction aze at frat free from ay fred rule 
and directed only by action (and this is what induc- 
tion consists in); they are subsequently regulated by 
purely mental operations (and this is what dedvction 
onal in). 








§ 4. PREDICTION AND EXPLANATION OF THE PRENO- 
MENON OF COMMUNICATING VESERLS IM CHILDREN FROM 8 
‘70 12 YzAxa oLv.—The question of the waterJevel may 
‘be connected with that of communicating verses for 
reasons which will be given Inter on. The phenomenon 
of communicating vases can be foreseen and even partially 
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explained by children from 8 (o 22 years of age, and it 
‘wil therefore be interesting to make a brief investigation 
of the subject. In order not to make the expetiment too 
complicated, itis best to use a tube of constant diameter 
Ihaving the shape J. The child is them asked to say 
low high the water will go‘in ove of the branches if the 
other filed Iait-way up. We carry out the experiment 
and ask the child for an explanation of the phenomenon. 
‘After this, we annoance that we ace going to tip the tube 
‘ver the edge ofthe table, and we ask what the water wil 
do: whether it will rise i one of the branches, and if 50, 
a whieh, et 

We discovered three stages between 8 and 12. Daring 
the fint, the child predicts that tbe water wil stop at the 
bottom of the second branch, becatse, as he mays, the 
water can't go op. (We shall call tbe branch into which 
the water is poared half-way up, baneh I, and the branch 
in which the water ries to « comesponding level, branch 
IL} We thea hide branch I behind a screen and flit 
halisway up: the child then soos that, in epite of what 
Ihe predicted, the water rises in branch J. He explains 
dis by saying that the water bed enough impetus (Han) 
to re, We then ask how far the water bas gone in 
‘beanch IT: the child anewers that the water bas stopped. 
at the foot of this branch becamse it had not enough 
‘impetus to come back and go up. Thus everything is 
explained to terms of izapetus (Zax) and force. During 
the third stage, the phenomenon is correctly predicted 
‘and explained. Between these two, a transitional stage 
‘may be distinguished, during which the prediction is 
correct, but not the explanation, the latter sil resembling 
that of the frat sage. 

‘Hore are some answers ofthe fst stage: 








1, Der (34,1 says that the water will not rise 
in Trach LT” Gecause there 18 not enough presaure — Look 
at what bappens ~The water hes risen <—Why ?—Becawse 


Sov ely prane Tbup thea tS ft tere 
Behera res ae | 
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screen] —Why ?—Beceuse Be wer cemnct in 
Gress hat [in breach Uy "Why aot 1-Eecanes Dare 
"ie Se As toe Ge experinen he 
oan ‘expersnent 
Sopa tube, Bop predicts She contey of what takes 
‘place, and when conf with the fact, comeludes: “Jt 








= 
Se eae yam a 
ma Serie, iy Danes te 
sc ie Tempers en 
{Chl finds, nfter the experiment t the Jevel ig the same 
Eee iaerrpacr ma’ art 
explana this by saying * The current ri. a 
file water] folbus bu hips. 10 cant po anyrhere 


‘The answers of this first stage are interesting in that 
they chow the child's tendency to explain everything 
dynamically and to leave out any static consideration, 

Here is an example of the second stage, camely, one 
4n which the explanation is til analogour to that of the 
first stage, though the prediction is correct, 





Bay (21:7): The predion 1 wil go to 
th ter nd in dad — Why wl 
Biagio tse abe he exert" Aad 

tome water agus on coe Rie ft wil make be 





water rise on Be other side.” "* Why does it move the 
‘re en thre nme ane ie fest tof) 
Puskas the water from the ether side—if one 


aia Shor Wy Bata (a wate 
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‘The prediction it will be noticed, is comrest. Moreover, 
‘the idea that the water of column I " posbes ” om the 
‘water, or presses on "the other uot a Balance is found, 
seems very good. Bat a8 soon 2s we go below the surface, 
‘We find that the child stil conceives everything in terms 
of pure dynamian: tbe movemcat of the water is ex: 
Plained by the “ air" (i. the current), by the slope of 
‘he tubes, and to on. 

Finally, in the tied stage, the explanation has the 
save value as the prediction 

Lagp (1052): "1 4 itd more om one side, it 
sw’ ob ae rf "Thpe tthe nla 
‘the horizontal tube which joins the branches T and Ii) 
[ue water) cam rise the seme on ether side. If yow fowr im 
On eek se il me ihe er fob 2 sone lve 

Wy 1s well ga Jr a fey To the 
Sane pois blr], ome at if fart fo the 
ght: 

This explanation is remarkable, [t appeals salily to 
the principle of suficient reasom : the water goes (0 the 
‘middle ofthe tube that unites the two branches, and from 
there it can vise “the sare on either side.” "Thus the 
coquality of level is brooght tack to a question of equi 
rium, 

‘This briet survey will help to confirm our view tbat 
there is a universal process in the evolution of children 
which leads them from a dynamic to « mochanistic way 
of thinking. Tn addition, we can see how quickly, once 
he hes discovered an empicical law, the child will look 
for its explanation. Finelly, we realise that we ave faced 
with the same principle as was dealt with in connection 
with the experiment outlipad at the beginsing of this 
chapter: the discovery of a Isw, of a correct prediction 
does not entail the discovery of = correct explanation. 
‘There is a stage during which tbe child cam predict with 
‘truth while retaining the explanations of the previous 
stage. But comect explanation is based on rations 
‘which are already implicit in the operetion through which 
‘events aze foresten and predicted. 


CHAPTER VIL 
THE PROBLEM OF SHADOWS, 


{In studying the explanations which children give of the 
‘origin of night (C.W.> Chap. IX, § 2), we drew attention 
to the substantialism which makes ‘the child “reify” 
Phenomena (a8 Sully said long ago). In this particular 
‘ease it consisted in conceiving of night as a great black 
loud which filed the atmosphere, or which sent out its 
dark rays from the sky. This particular mental orienta 
tion deserves further study, and in more concrete 
conditions. The prediction and explanation of shadows 
supply first-rate material for analysis in this respect, 
For it is very easy to ask on which side the shudow of 
an object will fal when the object is placed on a table 
opposite a window. It is easy to produce a play of 
shadows on screen with the help of lamps or lighted 
matches and to make tbe child say in wit direction 
these shadows will fall. Ft is easy again to question the 
child as to the “ why” of these predictions and, after the 
experiment, a2 to the “why” of the observed. phexo- 
‘menon. This enquiry will enable ws to etudy afresh the 
relation between prediction and explanation ; and this 
will be all the more wsefal for our purpose since the 
explanation of shadows presupposes a necessary “ inter 
ference” between child logic (especially the logic of rela- 
‘ona) and child physics, 

‘We discovered four stages in the explanation of the 
phenomenon of shadows, During the fst, of which the 
average age is 5 years, shadows are conceived a5 due to 
‘the collaboration or participation of two sources, the one, 
{internal (tbe shadow emanstes from the object), the othes, 
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extemal (shadows come from trex, fom night, rom the 
comer of the room. ste) This participation is exactly 
analogous to that between the wind and the air produped 
bby moving objects, by means of which the youngest 
children try to explain the formation af an ais carent in 
a closed room (see Chap. I, §§ t-2}. During the second 
sage (average age, 6:7 ears), shadows ae believed to be 
produced by the object alone. They are a substance 
6 fom the object, but in no particular direction: 
At this stage, the child le uot yet able to say on which 
Se the shadow wil {ah when the screen i placed in font 
of the somce of light. “After be has reached the third 
stage, however, of which the average age is 8 years, the 
child ip able to predict the oneatation of shadows. He 
‘an even say that shadows il be formed where thery ia 
no light, no mum, and so on. But under this apparently 
correct éxplanation we can still trace the substantialien 
cof the earlier stages: the child stil believes that a shadow 
ig an emanation of the object, But he thinks it is an 
cmsamation that drives away the light and is therefore 
‘obliged to dispose ital en the side eppoaite to that of 
‘the souree of light. Kinaly, during a fourth stage (of 
Which the average age is 9 years), the correct explanation 
is found 








51, Finst Stace: stAboW ts A SUBSTANCE EMANATING 
PROM THE OBJECT AND PARTICIPATING WITH NICHT: 
Children of this stage are naturally unable to say on 
which side shadows will fall. They explain shadows 
by saying both that they come out of the objects, and 
‘that they come from outside: <s soon as we place an 
object on the table, night or the darkness under the 
‘trees, etc., produce an emanation which Stsues from the 
object itself. Thus shadows have a dval origina cir 
ccumstance which in no way wortes the child, Here are 
some examples: 

Gaus (5): Why is there a shadow hera? (We make 
adhadow with the hand}-—Becauce thee 19 « hand. Why 








you have 
ck hae? the 
3 @ hand. (Gall 
To the idea that the shadow comes from the band, 
although there is now only a piece of paper in question,| 
How Ei this Wadew mae Becmsd Bor ae tres!” 
(Gall lock out of the window and shows us some trees, 
andre yards away, beneath which there is an abundant 
shadow.) We make e shadow with a book: “Why is 
the shadow on this side and not on that’?—ecouse W 6s 
‘daylight. [Gall points to the side out of the shadow.)-— 
But why is Hon this side ?—Because st #2 night—Why 

‘not might over thece—Bacause thre ts. daylight 
‘What makes this shadow ?—The shy —How ?—Becmse 
it 0 night (Gall points to the shadow )—But where dows 
{his shadow come fora ?— From the Book —And how isthe 
shadow of the book made ?=—From te sky—Why does 
‘the shadow of the book come from the sky ?—-Because ¥ 
tight am the shy—Which way does the shadow from the 
ky come hese 77 is back” In addition, Gall fis to 
predict tho direction the shedows will take’ bis forecasts 
Ere alte at 














‘hwo attitudes : on one hand, she is only inckined to draw 
an analogy between the shadow of the hands and that 
Of the trees; on the other, dhe is inclined to aay (at at the 
beginning of the interrogation) thet the shadow of the 
‘hands comes directly from the trees. We then make a 
shadow with &, ‘book. "Where doce this shadow 
come from ?—1F comes. from the sky.—is there shadow 
there [in our open hand] ?-Ne—~Azd there? [under the 
hhand and patting the hand on the table } Yes —Where 
does it conte trom ?—From the shy.” "* What is the shadow 
Made of }--Of the iracs.” Shadows exist even in the 
ulght :"" Look, Tam making 2 shadow with my band. 
TC wese night, would it still make a shadow 7—Yes.— 
‘Why? —Beceussi#isiow dows [tbe band is near the table }— 
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Wal you see it?—No—Why not ?—Beamor it would 
1 night in Be ooms—But wonid my Band sill make a 
Shadow, ornot}—Yos, seal” As for the direction of 
Bidows oe is aatarlly teable to prediot it, Dut he 
gives an explanation after consideration. “ Why is the 
Eiadow on, is alge Bun he ee oo ening 
looards that side” The pote beck fp Placed on end 
HeiPoege But Roc tks die the spe ofthe “le 
‘hich ‘ae sees the most the position 
‘Of the shadow on that same aide. ps 
Mon (oh: "Why is ie dark there? (shadow of an 
cxercne Dna) — Bursts you fut tht foo] Then wt 
Stakes that ddow 288) jo, Because ts Blk 
‘hers [Mor points to the celing of the room) ‘Thus 
re aadow of the book  pdced bot by the Bink and 
by the ‘invasion of some substance coming from the sky 


Ore Gree Wy Ist dak: thee ?—Eeans i's ht 
are {ahows the other sige ef the object), Where does 
‘this darkness come from ?—Prom the shadow. —And the 
Shtdaw ?—From there. (Tab points to the end ofthe 
oor, which ft an une whic sto yards distant fem 
the cbject|--Way does the uhadow ete from there 1 
Because se Black Where ?~Tere [the end of the 
foom) Why ? Ie sdark™, Woke orks Tabet 
ic ide of gen obec oe adc wil fll 
elation tothe ‘bat his caleolations re guess 
‘work, And this shadow (the shadow of a black leather 
Pe ‘has made it7—The aaphi-What night — 
_miee—Hlow i tat ‘ke the sow Ot 


Re 20, backwacd): “Make a shadow wih your 
and "Ve runt fu rae Why 2 = [We anak 
asuadow with the hand "Where dos ic shatow come 
ftom ont comes 10 Bide. Tt somas fom ovr there 
{Re points to't canoer of the room whick in shndow J 
IP Ren Banhaa ihe noe ove ue ie 


oes tbat come from it se goveg 
fn er teers 

















‘Were t0 Behind the ther your 
shadow when yoo sre out a walk?—Wo. ebm 
‘You're sure of that #-Yes._ [We make the ater. Re 


vals aout ibe room and we (ia bold te daow by 
Seay ren as uate) 

E Nant: austher shadow [wa tbacow Pelorn itell 
elewhere phen the ft is tid back). 
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Why ?-—Bacouse is day om 
Sega nat om? We 


tege and that heepe _ 
frame of the chair “ keeps” the shadow, which it holds 
by joeans of te eigen} Why docs that Loup the hadow 7 
"Because the char isto, because it i the chair that makes 
ihadow.” “It will be seen bow the shadow is identied 
to objects. At other 
‘be the mere reflection 











AGirection the shadow will take, ie quite fanciful 


Cases of the rt stage are highly interesting becaute of 
the analogies they presat with the examples of particl- 
pation which we exusined in connection with at. Whea 
‘we make a curzent of air with our bands, children of 4-6 
‘vert that the air is made by cur hands but they also 
‘nalntain thatthe wind bas come la from outside, ix spite 
of the closed windows, and that itis the cause of the ait 
current produced by the bands. For the child, there is 
ldentity bebweea the wind and the current of a coming 
from the hands, 20 that ths air current has two caused 
‘which perticpate with each other. The wind of the 
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hands is a sort of emanation, at once near and distant, 
of the wind outside. Exactly the same thing holds good of 
shadows, The child sees and openly declares that the 
thadow of a hand is produced by the hand. He goes 20 
far as to say that the shadow comes out of the band, 
‘that there is shadow contained “ in" objects, and 30 on. 
But at the same time, and without sensing any contra- 
diction, he regards this very shadow an exanating trom 
‘the sky, from under the trees, oF from the corners of the 
room, The to causes are superposed, bt do not mataally 
‘exclude each other. There is participation between them. 

‘The cases we bave analysed are so summtrous as (0 
‘enable us to reach at once am interpretation, to which we 
shall retum later on. One child, for instance, is inlined 
‘at times to conceive of this participation 10 longer 4s 
‘entity, but as mere analogy : the shadow of the band is, 
‘roduoed by the hand just as the shadow of the trees is 
‘Produced by the trees.” Now such cases, where the child 
‘seems inclined to translate participation into the language 
of analogy, are anwong the most advanced, the least primi- 
‘ive, The younger cildzen, on the contrary, say outright 
that the shadow of the hands comes from under the teee, 
that the tres make the shadow of the hands, and to on. 
Tn other words, childish participation is probably nothing 
Dat a primitive way of feeling analogies, but such that the 
relation is conceived as identity. The shadow of the 
hhands calls forth a comparison with the sbadow of the 
‘tree, but the two terms of comparion cannot be eon- 
ceived as two instances of a general law, becamse at this 
age the child is not yet able to generalise and establish 
Jaws, The two terms are therefore not compared as they 
would be in our minds; they are simply identified, 
‘conceived as acting directly spon one another. 

To make use of a cruder image, one might compare 
this phenomenon to what happens in language. Expressive 
Janguage does not compere, it identifies. We do nat sy: 
“That man isas brave as lion." We sey He's tea 
‘The mae thing happens in the mind of the child, bnt 
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Ihee this method of comparing is not merely matter of 
words: i is a matter of logical structure. For childish 
reasoning proceeds axither by suocessive generalisations, 
nor by syllogioms, but by a passage ftoen particular to 
particular (amsductice). "Such a logical stractare as this 
shuts out the possibilty of any genuine analogical reason: 
ing of, is other words, of any comparison to which the 
terms are kept discrete, It leads, on the contrary, to an 
identification of singular terms, i¢. to the idea of an 
immediate and substantial participation 
§.2. SECOND STAGE: SEADOW IS 4 SUBSTANCE MAN 
‘ArInG mkou THe oRj2ct atone —During the second stage, 
participation is done away with. The shadow is produced 
‘emtirly by te object itself. But this uhadow is till eon- 
ceived as @ substance, and the child is not always able to 
foresee on which side the shadow will be in relation to 
(he source of light. Here aze some examples, beginning 
with case that a transitional between the frst and the 
second stage 
_ to (7] tells us as son a8 we ask him what is shade 
oa comes from under the tees” Bot this als 
tian hs Ettie CBee oa what flows We pnt et to 
[fo the sbadow of a ian walking in the street: " Yes. 
188 coeryuhert hart you valk, $b makes the person on the 
nd ta i mates sha Why slack at tbe 
ack 7-Because i makes the some shape as the Person 
Vay Beco maker he "Berto the ‘ground 
se docs it conse from: ?—1 comes rom ihe Spe ow 
smahe—How is that ?—J¢ the person eho doce ifm the 
{round He salks and that mahes the shape om the grownd, 
sites inti eae tee le a, 
Bene UD ae mola of te sone Were di 
ne fom ?—Frem the flrton< How does the pee do 
that ?-—Whew he welts How The tore jou wal, the 
toga lhe tnd] Sacred woe You aya 
is there a shadow {When vow dont walk and 
Yow ara under a tree, ar's = shades all the same.” "Where 
Gee adel ca fora From te fron —How f= 
When he waths.—Waere does (his tiatow come fram ?— 
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{is night, dors be make omg (00 ?—H¢ maker on, 
Bg a So a Er gil dow 
‘You make i won You walk because every sep 
poet  fllaes us behind Why doce it follow os 
‘Becase iss the person who meson dhe groand.” Buk 
‘tow can the persoa do that ?—fle walks Where does 
fhe shadow came trom it comet out of the person, we 
‘sve a shadow inside wt—-What Soca that inean,” Ht comes 
(ont ofthe person” > falls on tothe growed 
‘Grit (9\falls to predict on which se the shadow of x 
booie wil appear.” Ow tir side [wrong]. Ht can aso be 
there" (the opposite). " Either side is equally probable, 
UL says that our shadow is our ™ portrait.” "i can be 
Uehind "us. If yom barn, ibs ie front -Why ?—Breause 
Jove fumed round. Were docs fe conse fen = From 
‘we-Whea you are ina ream at aight, the chadow ft 
Beside you, or ot 2— No, because at wight. 10s ere, 
ia pe it ee et da you oe 
Ha pres bese pou ide wight Baw 7 
am seein the day.” Tn dhe night you can't wea, but We 
SE yeu oth ng 2 OI 
Maer {8} fails to predict on which side the shadow will 
ir. After the experiment: “ Why is it on this side ? 
tithes best ko be om ais sie 
‘This stage {8 thus simply the prolongation of the pre= 
ceding stage, minus the iden of participation. 


§ g: THIRD STAGE: SMADOW 1S A SUBSTANCE WatcH 
FLEES PROM 1GHT.—Childeen of this stage unite with a 
‘rao prediction of the phenomenon, an explanation which 
is analogous to that of the preceding stages. The criterion 
of the appearance of this stage is, therefore, the circum- 
stance that the child can foresee that the shadow will 
come on the side opposite the window or opposite the 
spurte of light. The child has made the implicit discovery 
of & relation existing between shade and light, But— 
and this is the significant thing-—be still believes that at 
night objects go on producing shadows. And, in say 
case, be persists in his belief thar shade emanates trom 
the object itself, thus showing his ignorance of the part 
played by the source of light in the genesis of shade. If 
‘shadow falls upon the side opposite to that of light, this 
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is simply becense day drives the shadows away before it. 
‘Thus, although the prediction is right, the corresponding 


explanation is still erroneous, 









pattie 
‘core from ?— 






Scans 
pee 
ppg ea te 
Pi ar ee 
eee en ramen 
Foon tf towards the twindonr Tom way ie the shadow 
fe oer eee eae ay 
payee ph Poa 
Seman Mi ccacnenre 
She carientes and cant out by the Wea. ‘We point out a 
mean oan ae a 
Ge ee 
is the shadow ‘¢ u 


acta hier hr de wre heim Cad 














interpretation is that Caud continues to admit’ that 
‘objects throw shadows even in the night. 

(G1) seems at first to be nearer the troth 
“ How is it that there is a shadow under the trees 7 
Bae yon can ss lit Wt of dark Why 7 Beausg 
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Worl you sor it 20h ne, Eecase it is quite dark, you 
creldn't tr 32° Thug the’ shadow Ss thought to be aa 
EIenation from the objec, slthough Bab fs capable of 
Rov (7.0): " How dia mae a shadow with 

Yash dat uadehnsth Buca’ elon fod fot go 


was it dare 





orecly x which side wil appear the shadows of various 
objects Bat to, explain the facts, Roy can only are 





“rit Rides the white,” br dors no ean that The 
bject Rides the daylight, bot at the shadow rade by 
‘he object hides the paper. 


This shows the clearly defined character of the third 
stage. Tho child kuows that the shadow will came on the 
side opposite to that which isthe source of light, but be 
has not yet understood the true cense of shadows: 
shadow is stil thought to be a sabstance issuing from the 
object and occurring even at night. If the shadow tums 
‘towards the side opposite that of light, thisis simply because 
St goes to the sde of darkness, and because it fies from the 
ay. Besides, it is being driven out by the light of day 
since, as Roy says, it cannot occupy the apace where 
"there's alzeady daylight.” 

‘This stage is therefore entizely analogous to the stages 
‘we exarnined in connection with the ating bosts and the 
rising waterevel, stages dating which the law is dis. 
covered but the explanation is stil the same as it was in 
the carly stages, The prediction has been shifted on to a 
‘Gfirent level feom that on which the explanation takes 
Place. 
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$4. Fousme stack: THE COREECI EXPLANATION 18 
yourp—The explanation of the fourth stage is correct, 


and this appears chiefly in the fact that the child denies 
That objects cast cae night. Here are same 
‘weamples: 





Tacit til ores 
gol a rem 
Nera fee Secee ger ats 
en eae ee meets 
peerings. bi a home 
sa eke” i Hanae dy 
Re we esti troe amnne 
1 aks i ie cee 
sie ete hates 
ee eng pee rere 
tot trea ceemer et 
Bay ier oe coma oe 
‘make it and we don’t see it ?—ii doesn't make any,” 
Se Siete re ree ca 
mar oie ie uaa eae 
ates 
BSE Salen sacar 
‘note-book.-~ What is the shadow? —fi sta place where 
tage 
to a ct «ute 2 
Fe er eo 
Peer igag wayne ir 
A wae Sanita ans ane 
Bi see, fences 
aioe nye red 
eho a ae 
See pata ae 
peels i 
Sh ee onan 
Because it #3 hidden. — ‘is hidden ?—The dayiig) 
Th cig te eto en 
obtain eat 
Pak ha 
§ 5. Concicstoxs—The evolution undergone by the 
explanations we have been analysing is interesting from 
plea ae eae ee 
Fly el on co  p 
Fel fa nan pw las 














‘THE PROBLEM OF SHADOWS = xgr 


of 2 more static order. For during the early stages 
shadow is beld to be substance which travels about, 
which accumulates at certain points, and which is often 
‘hought to be alive and conscious. During the subsequent 
stages shadow is still regarded as e fuid which emanates 
from the objects thersselves. It is only once the necesity 
for a luminous source has been noticed that the aub- 
stantialist explanation, having become useless, is replaced 
bby the correct explanation 

‘But this procass of evolution is interesting chiefly from 
‘the point of view of child reasoning. As in the case of 
the floating bouts and of the water-ievel, the child is able 
10 predict the law at work before be can give a correct 
explanation of the phesomenon. Ia addition, we can 
‘observe, with rogusd to shadows, just es we did with 
regard to boats and pebbles dropped into a glass of water, 
4 stage (the third), during which the explanation given is, 
if not contradictory to, at least without any relation to 
‘the observed law: the ebild ean foretell the direction of 
‘the shadow in relation to the soorce of light, but con- 
tinues to believe that the shadow emanates from the 
object. Now, we have maintained thet although correct 
‘explanation comes later in the day than correct pre- 
diction, it can nevertheless be derived from the latler by 
simple deduction. Wher he finds the correct explanation 
the subject has merely Become conscious of the schemas 
Which guided him implicitly in his predictions of the law, 
‘and has also become capable of constructions operated by 
means of these schemas. Does the study of the answers 
‘concerning shadows tend to confirm this view or not ? 

Wt would seem that it did. For to explain the pheno- 
saenon of shadows is, at bottom, to ely upon judgments 
‘of geometrical relations; it is to pace oneeelt in imagisa- 
tion behind the object which acts a5 a screen and to 
‘grasp the fact that from that positon the light is hidden. 
‘As soon as you have succeeded in handling these relations 
of perspective, you will understand why shadows vary in 
shape and orientation according to the position af the 

















3g3 CHILD'S CONCEPTION OF CAUSALITY 


cource of light, aed in this way alone the substantialist 
explanation will be rendered usdlem. To explain 
shadow ia therefore to ascertain Sy micane of the 
logic of spatial relations to what extent you can or 
cannot see the light if you walk round the object 
‘which acts a5 a screen. The explanation of shadows is 
purely geometrical. Cite 
‘Now the eginsing of this logical process ie precisely 
‘hut is presupposed by the discovery of the law of the 
orientation of shadows, a discovery which characterises 
‘the third of our stages. In order that the child may be 
‘thle to foresce what direction a shadow will fallin, be 
‘mast have understood that a shadow is not directed in 
function of ise, soto speak. Thus a shadow practically 
ceases to be regarded a8 « living fuid which goes where 
it-wants to; there is a begincing of relativity by means 
of which shadows are thought of for the frst tine ax 
conditioned by daylight. The proof of ts i that children 
of the third stage begin to say that "the ahadow hides " 
‘the table, oc evea the daylight. During the earlier stages 
ehild was incapable of this cotion. But from the 
stage onwards we are always meeting with such 
the Bab tells us; the shadow 
seeing the daylight ” [on the ground, under 
el ar "you cn ne aie bof dark Foy say 
hides the white’ (meaning: the shadow prevents 
us trom seeing the paper). These expresions are, it is 
true, ati relative to our point of view: the child simply 
reans that the shadow prevents us from seeing clearly, 
oc prevents us from seeing the table, the copy-book, etc, 
Bat a mere change in the point of view will sufice for 
the words " the shadow ides the table” to take on a 
much deeper significance, and to mean: “From the 
polat of view of the ray of light, the object forms a screen 
‘sud hides part of the table.” 
“This change of view-poist occurs in the most advanced 
childsen of the third singe and io the mast backward of 
‘he fourth stage. Tt consists im saying thet the shadow 


Ee 
Ht 
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Ihides the table, nat from any chance cbeecves, but from 
the daylight ital, Hlce are exangples: 

Xx Gatermediate between, the 31d and 4th stage): 
“= Why i it lack ?--11 4 hidden [the table) What 
that mean ?—That moons that gow dow 2 i. 

‘Sa gee te — Yn, te do, but the Light dontn' eo 

isto, ih sage) 2 Why the dow of ths 
postiolio en ‘this Because the clouds (Pat thinks 
Bhat the clouds give light] 20 mot see ow tvs sie.” 

‘Theve children think, moreover, that the sun, the clouds, 
the daylight “aoe by the mere fact that they give us 
ight, But this doss tot interfere with the significance 
of this change in their point of view.” And it ia this very 
change that marks the transition to the fourth stage, 

‘As to the cilénen who no anger attribute the capacity 
af seeing to light, these place themselves at the point of 
‘Wiew which is reciprocal to that of the light, namely, at 
he point of view, not of any chance of observer, bat of 
the observer placed behind the object that is ecrening 
the light: for such an obsurver, i tthe light itself that 
‘hidden. 

‘This shows us that there is complete continuity between 
the correct explacation and the logial protes that have 
been set going by the discovery of the law. The discovery 
of the law is raatked by the fact that the chill can say 
the shadow hides the daylight, Alter that, it wil be 
sufficient for the ehild to continue reasoning by means of 
(geometrical relations for him to say: the ehadow hides 
the table, not only from us, but above all from the light 
itaeit; and at last, reciprocally: the object hides the 
Gaylight. Once these conmequmces of the primitive 
relation have been liberated, the correct explanation is 
found. 11 the child of the third ctage clings to a enb- 
stantlalist explanation ia spite of this correct prediction, 
itis becasse the (udgments of relation implid in the pre~ 
iction have not yet given rise to those changes in the 
[Point of view which we bave been descnbing, they have 
fot brought about the iaversions and multiplications of 

* 
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the relations im question. As soon as this constructin of 
relations is possible the cortect explanstion follows. 

‘Tn conclusion, in spite of the difference of level between 
‘the dioovery of the law and its correct explasation, the 
latter is in direct continuity with the observed law. Thus 
explanation restlts from a deduction starting with law 
tnd operating without the introdaction of any new 
dlements. What is new is the posiblity of deduction, 
the pont, that isto soy, of changes of point of view 
which will condition the establishment of new reletions. 
During the eatly stages, ap to the end of the third stage, 
‘explanation and Iegality ate opposed to one another ; it 
4s during this period that the child, in order to explain 
‘the law or the facts be has observed, invents the principle 
of a shadow in accordance with an ontology that is foreign. 
to the pare observation of phenomena. But as s00n 09 
Ihe begins to reason about the observed faw and to draw 
from it all ita possible conclusions by means of the logic 
‘of relations, the law grows by catzral extension into the 
‘orvect explanstion. Ta this particular case, the correct 
explanation is, like the correct prediction, due to the 
‘appearance of relational logic, whereas the subetantalist 
oatology of the earlier stages could only lend to an ex: 
clusive use of conceptional imagination. These new facts 
‘thacefore conspire with those bronght forward in the last 
ebopter to show that the hiatas between Jegalty and 
causality is far greater in the earlier than in the more 
‘evolved stages, and that it decreases in the measure that 
coutelogy is replaced by relativism. 





srorox mt 
EXPLANATION OF MACHINES 


‘Tas artifctalst turn of mind, of which we bave seen 90 
many manifestations, may certainly be expected to go 
hand in band with a systematic interest in industry and 
adult bandicralt, Everyone will have had occasion 10 
notice this. ALL workmen and especially mechanics 
‘excite the greatest Interest in boys, and even in litte 
girls, before their more feminine tastcs bave beg to 

te, Interest in machines, in particalar, com- 
bined with interest im everything that moves, provoles 
in the ebild a universal curiosity about all the mesns of 
ocomotion~motor-cars, boats, trains, seroplanes, et. 
Considering the persistence with which the children of 
the Maison des Pats de Tastites JJ. Rowse drave 
trains, boats, and aeroplanes, model them ie cay, or build 
them with bricks and sticks, it seems as though this 
tendency were at root nothing bot a variant of that joy 
in being a cause of which K. Groos has spoken—the joy of 
being « cause of movement. 

‘But whatever may be the affective components of this 
interest, the important thing for us is to try and analyse 
the explanations which children give of how machines 
work, Are these explanations pre-causal or are they 
mechanistic in tendency? Does the correct explanaticn. 
‘of machines come before the cocrect explanetion of uatural 
movements, or is the reverse the case? What are the 
relations between home faber and home sapiens? This is 
the last problem we bave to solve, but it is the most 
fondamental of al. 

1 wil periage be objected that the problem is one to 
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bbe eliminated, since the spectacle of machinery bas been 
{imposed upon children by quite a recent civdisation, and 
‘that the explanations given cannot smpply us with results 
of any value for the paycbology of the child in general. 
‘Bat this would be a strange objection to raise, for new 
fas machines are, they nevertheless call forth, at east in 
‘the very young child, mental reactions which have always 
rxiated, if not always at the samoe age. It is well knows, 
that M. Lévy-Bruhi in his recent work on Primiite 
Montaity bas uot hesitated to devote several chapters to 
‘the ideas of negroes on the white man’s art of medicine, 
on firearms, of printed books, etc. We may with equal 
ight question the ehid about the most modern im 
‘ventions of adult industry. In both cases what one 
‘wants to detect is the mental orientation, and nothing 
ele, 


‘CHAPTER IX, 
THE MECHANISM OF BICYCLES 


‘Ows of the results that show moat clearly the intrest flt 
by boys for machines and the original mental reaction of 
‘any child when questioned on the subject, is the syn- 
chroniam of ages marking the correct explanation of & 
Ticyele in the various towns where we collected our 
material, Tn Pacis and Geneva in particular, § is the 
‘average age of the boys who can give a complete ex 
planation of this mechanism, supported by a spontaneous 
drawing. Little gila are naturally two or thee years 
behind in this domain, for nck of interest in the question, 
‘and we shall therefore not mention them in the foVowing 


Pages. 

A bicycle is an excellent subject for questions, Every 
doy has observed ite mechanism. AU the pletrs of this 
mechanism are visible And above all, the combined 
vee of drawing and speech enables the child who has been 
quastioned to show all he bas understood. 

The technique to be adopted is as follows: 

‘We aay to the child: “Do you like looking at hicyctes 
in the street? Very well then, draw me a bicycle on this 
piece of paper.” Tho boy will often protest: " But T 
can’t draw,” etc. But we insist. “Do it as well as you 
can. I know it is diffcalt, but go abead, your friends 
an doit and you'l be able fo too.” Care ebould be taken 
‘unt to let the drawing be too small (y centimetres at last). 
i necessary, one cam outline the two wheels for the 
Youngest children (ft is question of explanation mot of 
‘drawing and wait for them to finish the rest. Then we 
ask: “Well, end how does a Bicyels go 2” If the chid 
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sanawere “With wheels", we go on, ow, what 
happens when the geatiomsn alte there?” and 0 00, 
aot suggesting the answer to the question onc bas set, 
Dat trying to get at everything that the child lmows 
already. Finally, 23 a counter evidence we point to the 
parts that have been draws, the pedals, the chain, the 
cog-wheels, and aak about each in turn: "" What is that 
for?" Tn this way we obtain a complete and unsuggested 
explanation, for we confine ourselves to such indications 
‘a are given by the drawing. 

‘Thus the drawing is» perpetual and extremely valuable 
safeguard. Often even after 7 or @ years itis suficient to 
show the quality of the explanation. It is raze for « 
<rawing to be complete without the corresponding under- 
standing of the mechanism. T call complete a drawing 
hat has, x* the two wheels of the bicycle; 2° ont 
cog-wheel cormeetty placed, i. intecposed between these 
‘two wheels; 3° one cog-wheel situated in the centre of 
the back wheel; 4° a chain surrounding tha two cop- 
‘ebeels incorrect tashion ; 5° the pedals Sxed to the large 
cog-mheel. The details as to the insertion of the frame, 
‘the saddle and the bandle-bars do not enter into this test 
of explanation (800 Figs. x and 2), 

With very young children it is as well to make use of » 
sort of puzzle gume. You cut out of cardboard a bicycle 
frame, wheels and cog-wieel, and lay beside them a piece 
of steiug which represents the chain. The pieces are 
‘explained (othe child in detail, and be is required ta put 
‘them in order. But the best way of all is, of course, to 
show the youngsters a real bicycle and ask for their 
‘explanation on the spot. 

‘The stages we discovered are four in number. During 
‘the Erat stage, the cause of movement is entirely synthetic 
(global}: sometimes the child says that what makes the 
Dicytle is “the mechanism, sometimes “the lamp”, 
“the light". etc. at in neither case is the “how” of 
the movement ix any way analysed. The average age of 
this stage & 4-5 years. During 2 sooond stage (5-6), the 
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pisoss are examined in detail, each piece is mentally 
isolated and thought of as necessary. But the cause of 
the movement is stil eyathetic, far the action of the 
pieces upon one sncther is in no way made clear, end 





Ba (Fi!) 


‘when the child is asked to make it wore definite, he takes 
refuge ta a series of vicous crcles which do not trouble 
him in the least, Daring the third stage, the action of 
he pieces is soaght for, but the correct explanation has 
not Deen completely discovered. Finally, during a fourth 
stage (after 8 years) the camplete explanation is given. 


Tu (933) 


§ t. Fiusr STAGE: THE CAUSE OF THE MOVEMENT 15 
syermrtic—As Claparide hag pointed out, perception 
in the very young child is syncretistic, that is to say, 
syathetic (global), confused, proceeding from the whole 
‘to the part. As Yar a& causality is concerned, this syn- 
‘etic perception tends to find together all the elements 
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‘of a given whole, but docs not tring oxt the analysis of 
particular sequences. ‘The child has the impressiog that 
each clement ” goes with” all the others or is ‘made 
‘for ” all the others but docs not enguire as to the “ how ” 
of the phenomeacn. Ia the case of the bicycle, this Brat 
stage is very definitely marked. The chibd of 4-5 explains 
the movement of the bicycle by a sort of genezal forward 
impetus (ew d'ensembl) which is supposed to be released 
fa toon as the cyelist moves his legs. Tf the chilis asked 
to state things more clearly he explains the movement 
by bringing in "the mechanism”, “the engine", the 


Mel 653 


lamp, the pomp, ete, in short any particularly etiking 
ince which woums suficinatly changed with eficary (0 
‘ccoumt for the whole of the soovement. The drawing 
corresponding to this conception consists esentally in 
to whee between which the child as situated a pedal 
or anything ele (see Fig. 3). 

‘Here are examples : 
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the back wboall_—Hew does it make the wed go?— 
hs oe Fathi ett he ry? 
are Sod en foes A ere we ocak wd ge? 
“YW ts thre a chain ?—Becouse sou cm fatal 
Why can os. pedal nly i~-Bitaute f tee 
ant chia gos coullet pedal Wi 
el ota basa i da nl 
‘hain, Uirefore, a merely aepport for the pedals and 


Eig of the pods witch drecly cans the wheel @ 
fan fad nde to toenecte Wi the ay Sena 


fer ter, comet he Yfa, a 
EN a oop ohana reo 











(Sehme! shows ws the rd light, the rear lcop). ‘Thus 





What does one pot in the rubber ?—Water, <0 as (0 @o 





{fuer whet i's punctured he concedes fom Sis that 
Rroouthnn fon of wuter wish 
‘heat = What mast go do to make te 
Brest pa your fet om te fedate-“hed then ff goes 
[We make’ the experiment] 
Bee tat [Sto 
What ise for Por 
Wether were po ite whe, woold fe work? 
Way ft wed tate ey 
fone Te wl be sen atthe cg 
ie ot ar a sper 
Baptista Ent of 
Patient hum. 
‘he peta 
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How does this bicycle more along ?—Its 
Points To the pedale}—What does that G0?— 
fad How dons it goe—Thal You 






i 
Tei 
Mr bu oh manu Yee te 
_ Sgn fa 
es ade wha I pus say tax there Beco 
conddet go if ub doesnt farm.” We torn the pedals b 
wards and ask Paq why it dors not move forward. “Pag 
08 fe wt So et a 
Se Rea meg non 
HLT re ane mort act 
‘go—[(We remove the chain] —' dots the wheel ni 
meee ae Pace 
fy eee i tn a 
‘the wheel tum ?— — st is the chain for ?— 








re ee Sno ome lene 
Sino saying th, even fer thes dentin 
= ng oer the pec 

Steers iech eat 
Sogewheel and the chain. without troubling about the 
‘Sinem feos 

2s forthe 2hiten to whom we do sot show a ral 
‘bicycle, and from whom we merely atk for an explenation 
snd a druving frm memory, hey satel ive even 
Jess precise replies : 
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Xo game tg" gee 
as aunmsens ees oe 





‘quite fealised conection bet 
‘of the feet and that of the bicycle, but the“ how” esca 
Kins compirey, end be dow nt trouble about it 
tails of the techaniam are cot at all “W 
{you doc't turn the pedals, cau the bicycle go?-—Yer, you 
an do thet ~Uphill as well ?-~Yes." fa short, everything 
{2 poosile. 

nor (backward) : " You pedal, sow hold the handlebar 
and that’s allt how docs it make i move along When 

Pedals and then it goes” Like 

Gre two wheels, without 
We ask bun if there is not 
something ris a find ating to add, the 
‘movement of the pedals oaly is ecough for him, as it wus 
{or Mol, to explais the turning of the whee. 


‘The drawing gives a very good schematic representation 
of the first stage. Tt comists of two wheels, and a pedal, 
44 thread or a tile wheel, etc, sitmated between the 
‘whees without showing any attempt fe insert o connect 
the pieces, 

‘Added to thesa synthetic explanations, we often find 
remarks soch as have been quoted in the cases of Schnel 
‘An, and Pig, according to whom efficacy belongs to the 
lamp, of the air in the tyres, ete 








Pun (delicate) can see no link between the pedals and 
‘Shon he rider eh «tag snd pu with a amb (whe 
Uhetyres are rs up)" woken the oie! hex 
jou paial.--Witbeat this Serer, would it be. posuble to 
Tinka the bicycle move PoNo, sir 

‘Das {8 backward): * Yoo pul a caren! the tyre” 

‘The stle satigned to lamps, to air, etc. is highly 
Interesting, and shows how swiftly the child wil establish 
‘Telations between a given movement to be explained and 
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sense feature that happens to be particularly striking to 
immediate observation. 

‘The few features emential to this stage may be suinmar- 
ised as follows. 

‘Tn the frst place these children are in wo way concerned 
a to “how” the mechanism works, Essential part like 
‘the cog-whee! or the chain are not kept in mind by chiles 
‘who speak from memory. Thase who have a real bicycle 
before them certainly make a nate of the parts and they 
incorporate what they notice into their conception of the 
machine's motion by saying that these parts serve “ to 
make it go to“ bike with" and so on. But in point of 
act, nothing is changed. Por, 1° these parts are thougbt 
‘to be adjuvants to, not links ia the movement. The réle 
‘of the pedals is never even suspected of as being con- 
‘ected with that of the wheels. 2° Some children regard 
hese parts as unnecessary : Schnei, for example, says 
‘that the bicyele would go without a chain. 3° Others 
think that they are necessary, but only as sopports Pig 
Delleves that the cog-whec! and the chain help to keep 
the pedals in place. 4° Others, fially—and this leads a 
to the send stage where the phenomenon wil become 
‘more pronoanced—think that tbe parts are necestry, 
‘but merely Decause they are there: Pag, for instance, 
says that there must be & chain, but does not know what 
puspooe it 

OF the postive features of this stage we may senal out 
the following three. Tee first is explanation by moral 
determinism. Pag, for exaraple, is always saying: "It 
must go." The wheel may resist ("it doesnt want to go "} 
Dut it is obliged to: “it must go", We have here a 
conception analogoos to that which we emphasise’ in 
connection with the movements of the sun and moon and 
‘of the clouds. 

‘The second postive featureis explanation without spatial 
cootact : movement of the feet or of the pedals brings 
boot that ofthe wheels, directly and without any contact. 
‘What conception does the child form of this relation? 
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Tt seems as though the child thought that the mere move- 
rent of the fect was sufcient to act the bicyele going, 
just as though the cyclist were swimming or fying and 
used the bizyele only as a support to camry him over the 
ground. The cyclist is soppesed to travel by himoell, 
while the bicycle merely fellows his movements, The 
‘wheels, in this case, are certainly bound to go round when 
the pedals go round, not because the podals act by contact 
an the wheels but because both are carried along with the 
advancing cyelist 

Our reason for thinking this interpretation the mast 
probable is that thrvoghoat the second stage we sball 
ee this schema take mare definite shape and give rise to 
explanations by rexction of the surrounding medium 
‘which recall the explanations of the movements of the 
‘heavenly bodies and of the clouds. 

‘This is why expressions chiefly of a mocal character 
come to be wed in characterising the movements of the 
various parts of the machine. When, for erample, Paq 
ecaren that : "It's the streot that males the bicycle go, 
‘what he menos is obviously thet dhe bicycle it frend to 
‘move along, whereas i a room i can resist. Tt was @ 
conception analogous to this which made the children 
say that the stooes make the river Sow (by calling forth 
its impetus), or that the sun or night set the clouds in 
motion (by driving them away ar by attracting them), 
Finally, a third feature should be noted: the pertici- 
pation of " forces” or of a “current” sbows tbat there 
‘exists in the child form of causality compounded of 
phenomenism and dynamism. The lamp, the air in the 
tyres, the spokes—all these are given without reason at 
‘he same time as the wheels, ec.: they ane therefore 
cficacions in bringing about the movement. 





5 2, SmcoND STAGE: THE VARIOUS PARTS ARE NECIS. 
‘aapy BUT UNRELATED.—The second stage begins from the 
‘moment when the child spontaneously draws chains, cog- 
‘wheels, ete, or mentions their existence, and frum the 
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moment whan be thinks of these parts as necessary to 
the bicycle's forward movement, This stage is dis- 
guished from that which fallows it by the fact chat 
the action of one part om another is not supposed to 
{allow any causal order properly so-called, 42. one which 
asgumes regular antecedents and consoquents The 
bicycle’s motion is still explainad by means of syncretistic 
for syuthetic relations, and when the child is pressed to 
fenter into details, he only takes refuge in a series of vicious 
ccucles. The draveing at this stage is characterised by 
juxtaposition of the parts without corzect insertions, often, 
‘without even any connection between them. 

Here are examples, beginaing with some cases that are 
transitional between the frst and the second stage * 


wat ih, ey eee = 
cf Ms 
ua eke ge because 


welt hat dm Pk, ae es 
ener hoe eat ee 
Eee Titian” Mat re eat 
chain ‘but withont Beg able to explain its use, we show 
CE ck San ar 
so Sa sab a 
‘the pedal) and it ane thet fe [the work-—What is 
Hs a ot pt cel ct 
he ici tetey a date Si 
eens a eel en a mhe H  m 
re ie ae are Sa eae 
Se Sa nner Sethe eer, 
Seo eee ee er See 
does Ber ate a ttt 
fee eee ae 
oP att fll aa tet 
Wi ale tartan Tila be 
We eg oe ie a te ter eS 
a erate be rr ee a 














Also the pedals ?—Te make this shea! go. [oop 
“And whit does the poets 
ies work [the brakes] —Ane the wires )—They move 





Sod. make the ticle go—How do the wines make the 
lepele go AI the stne time as you sake the wires 


TRE MECHANISM OF BICYCLES 7 
hh yn fw do ‘ 
see ar fe Boe 7 me 
gn taketh 3 goo ca of “nine 
capacity.” His drawing rd) shows the two. wheels 


othe bisyle joie iar wht 
Stine, Det baoween ibe tna acd Tom, 
fhe chain, the cag-wbed tad ome peda, wilct aay 


elation between them. Questlaning dicite the 
‘the pedals verve "to make the tack wheel go", the chains 
fo male that go [Whe cog-wheel), ete. 

‘Dae (i) observes the exatcnce of chain between the 
pedals and the wheels, "What is this chain fot ?—For 
aoving along —What makes the chain turn ?—The mheals 





Ru 


vag 


[back and front.” As for the wheels, it ithe pedals which 
turn them, 


Ste patals with his fod. Tha makes Ke whens work = 
hth dhe ttn fe eT td the whe he fl 
The banc Say mais ig tuts and te obs go Wh 
tthe tain fort hid the foals he pale? 
semi es oh Se eco mae he 

r3 

em (710) and Fows (6:6) each places the pds, 
in bi drdving on he actealfeewete ofthe Soc, 
Sutches» ein between Si to mhee aod tates 
eo opwbeey, bat acho iain Sue corey. Yet 








Sips the propulsion of the a 
Eheteted movement. Bern: Tow doce the bieyde 
Got the wheats ond te Polaln How Go tne 


Jhake the wheel: go 71s 2: he [ee ina] mahes the 


208 CHILD'S CONCEPTION OF CAUSALITY 





tainly seen to be there—the chain, the cog-wheels, etc. 
Bat theis movement is as ciuch the effect as the cause 
cof the movement of the wheels: here is co series taking 
place in time, but 3 syncretistic veltion. 

Tn some cases, this immediate action of the pedalling 
is made more definite. This can happen in the most 
‘interesting fashion, a9 with Font and Bern, and pechaps 
even with Grim. These children think mach as follows: 
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the cyelat who gives the hieycle a start before jumping 
cn toi, once he is seated on the saddle, pushes the handle 
bars (or the brakes, which accanding to Grim, comes to 
‘the sane thing) and in this way aoceleretes the impetus 
(Péter). Besides this, be “moves bis fet." which also 
{ives an impetas. Tn short, the cyclist pushes himselt 
Dy pushing the bandle-bars and snoving Bis fet. He takes 
4 siart before mounting, and adds to it by pashing the 
Iundle-bers. We are probably faced here with a new 
form of the schema of reaction ofthe surrounding miediur, 
‘which we met with ia coamection with the movements of 
Bonds and of water, ste: the bicycle pander itself by 
rans of the start it bas taken, This interpretation ia 
forced. upon us by the cases of Bem and Font, since these 
‘hibiren go 10 far as to tay that the pedals are simply 
‘here for“ the geathanast "to rest his let oo, 20 that he 
can" keep up "to push the kandle-bary ot get a start hy 
moving bis len. 

‘Obviously, i s the same schema that Bes at the back 
of the minds of the fst stage children and enables them. 
‘to beso easly satisied with the idan that the pedals rice 
‘the wheels go round without any intermediary factor. 

Te sboold be noted, moreover, that as in the fit stage 
‘the child rings in helping loeces: 

(8): Theres a current im the tres, cose they ara 
Pumped up.—Why do you pedal To maketh heck 
ean ie creat ae mah eg har 
bi oad nol pe 
“Bor (6) backward) - The, bicycle goes round“ beaute 
the Bight Ee amp] 15 Bere” 

‘The fresh feature of this stage, as compared to the 
receding coe, Is the presence af a outain analysis of 
detail. The child cemembers the existence of he cog- 
wheels and of the cain, and declares thee perts to 
Tbe necessary. If they did sot exit, says the child, the 
bicycle would not go. is interesting to note that this 
feeling of coceasity comes long before ewy nnderstanding 
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of the how", and consequently before cansality properly 
socalled. For st this stage, although the child declares 
‘the separate pieces to be necessary, be does not know 
what they are for. Sometimes be assigns to them the 
le of support, sametines that of motor, but actmally, 
this sble is always added afterwards. The child says to 
bimoeif quite simply: “They are necessary since they are 
there," and this sufient to make him feel very strongly 
the necemity of their existence. Bot this necessity i 
‘unilorm, as it were, or always of the same degree : Kar 
(6;8), for example, is of opinion that the tyres are just 
as necessary as the pedals, though he is not thinking of 
‘the " current ” which we spoke of earlier. 

This absence of any concer aboot the “how” of 
(things leads naturally to a complete abvence of order in 
the relations subsisting between the parts. The sane 
hilt will oy at one the that the chain makes the oog- 
‘whee! go round, and at another that the reverse is the 
case ; at one time that the beck wheel makes tbe chain 
{go cound, at another that the reverse is the case. There 
1s, an yet, no isreversible suocention. 

Finally, the drawings show a mere juxtaposition of the 
parts, ince the mind hes not yet grasped their relations. 
‘We have here a very good example of corcelation between 
what M. Loqoet bas called  eynthetie incapacity "in the 
chill’ drawing, and what we have called." juxta- 
position” in the chil's mind. And this i yet another 
‘example of the nacessaty bond existing between juxta- 
‘raition acd syncretiom (owe JR, Chap. 1, Conctan): it 
‘in because the cavse of movement is eynthetic that the 
plese are simply juxtaposed, and i  bacante the pieces 
are simply jaxtaposed that the explasation of the scve- 
sent i still synthetic or syneretistc. 





5 3. Tummy AND Foumra sraces: THE SEARCH FoR 
(CONTACTS aD MECHANICAL EXPLANATION —It s st about, 
‘the age of 7 that the child passes from the secand stage 
‘and sets ont to find ax irreversible order in the actio 
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‘of the parts upon exch other, But, aaturaly, the correct 
‘explanation is not found straight away, and it is necesmary 
to distingnish a third stage before resching that of com- 
plete explanation, The third stage is therefore cbaracter- 
ined by the fact that the child gives up synthetic ex- 
‘planation and looks for an irreversible sequence of cause 
‘and elfect in the detailed interaction of the parts 
Here are examples: 





fon (7.9): "There's a high zat. If's made to join the 
3. When the fudal turns, T beieve there are sie hile 
round things Ridden away.” . when the pedal turns, the 





f 
eed en ret 
hm (rl The geenan ma sr, 
Tie eas un with ke Fone sea chan tha ook 
AT pated te wade” "Bak Dhet dae than 
ft Figg, fing ety tote tyre and he 


ze 
a ants ener chino a 
meuih eh ens See eet ears 
Th lee opr npg ge 
wel ly ec 
‘an irreversible casal sequence. But most of these 
SET Oe gar 
Potter p ere ennrs 
See ee es 
pelle e dy eae 
removed were the subjects of the earlier stages from 
mechanical explanations, since the preseot subjects, who 
memes a ayaa 
eee 
iC ep id wa ed gs a to 
duration and serves chiefly as = transition to the next. 
Sone tintin tha ape creca 
pepe rest 
sp a na 4 i 
ft runes mete 
sd ye nee, 
eae pack 





How Jo the pedals make the wheols go 
eat Thorcs thing Ske «cpt iat maker 
ea ce males 
chain go round. The chain makes the ee lor ee ree 

‘ow Seay cop-vheel ae there t= few 


f 





Ja fie 


Fas 


Here we have the first truly mechanical explanation 
that has occurred so far betwoun the years of 8 and 9. 
To conclude, the evolation of answers about the bicycle 
shows a gradual progression from irrational dynamism to 
dynamism of the drrerepieranne type, aod irom this more 
intelligible dynamism to» genuinely mechanistic view of 
causality 


CHAPTER X 
THE STEAM-ENGINE 


Evany boy is interested in engines. Later on, we sball 
hhave occasion to examine the explanations which they 
ive of ita mechanism, Bat to start straight away with 
the analyuis of these explanations would be to run the 
risk of misunderstanding them, since the child is speaking 
from memory and has nothing concrete before him, Let 
us begin, therefore, by questioning the children about 
Uttle toy engine which will be made to work ia front of 
them. We have choses one of those little engines which 
most boys play mith, and of which the working can be 
almaont entirely wen from outside. It consists ofa vertical 
Doller, with a small spict-larnp under it, from which, when 
it is lit, the steam escapes through « little pipe that can, 
‘be seen from outside to un into the cylinder. The piston 
contain in the Viner eal, bt the conmetig. 
rods come out at the bottom of the cylinder and work, 
‘by means of a metal bar, the big wheel outside on which 
‘a belt ean be attached so as to utilise the force (see Fig 6). 
‘The fire is, of course, Lit in front of the child. Sometimes 
Wwe tell him beforehand that there is water in the boiler, 
sometimes we let him find this out by bimsell. The latter 
{in the best course to take, for we shal se that the Younger 
childcea do not feel the need for any mediating factor 
between the fire and the wheel, whereas the older ones 
Immediately look for such a factor. This is a valuable 
fndex to the mental orientation characteristic of each 
stage 

‘As will appear, moreover, most of the boys we ques: 
toned already posessed an engine of this Kind or bad 
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seen ome at ther ends’ houses. But whether they were 
lrendy acquainted with such an engine or not, the 
shildren all gave answers which it was posible to compare 
‘with one another, and we noticed a remarkable con- 
LUnnity between the moet primitive answers and those 
‘hat were more advanced. In epite of the feely marked 
ifterences which roughly separate the three sages we 





are shout to desribe, our chikien coald be ranked in 
sccemire came cloelyakis to one another, and showing 
iow imperceptibly explanation develops with the mental 
stature of the child. The continuity, together with the 
progress, add greatly to the valve of tbe reactions we 
Sheerved 





‘We were, tberefoce, able to discover three definite 
stages. The frst extends from about 4 to 6 years, and 
yields as an average age st. During this stage, the fre 
‘oe heat is believed to produce directly the movements of 
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tha wheal (which is external to the cage fo which the Gre 
is enclosed). The second stage extends from 6 to 8 years, 
and yields the average age of 7 years and 5 months. 
During this stage the need for intermediaries appears: 
thus the child announces sinultepeoosly that there mst 
‘be water in the baler and that the pipe must be able to 
conduct the water to the wheel. During a frst wubatzge 
‘of this second stage, the Sire is thought of as actually 
pushing the water, by entering into it, and the water as 
pushing the wheel. During a second sub-stage, the child 
nly thinks that the fre heats the water and that the 
water creates a curreat which pashce the wheel. A third 
stage sets in at about 8-9 years, end is characterised by 
the discovery of the part played by steam: when the 
‘water is beated by the fire, i evaporates, and the steam 
‘ors directly to the wheels, which st pasbes by means of 
the connecting-fods which are still thought to be tubes; 
‘or eae, the steam pashes the piston, end the piston pushes 
the counceting-rods, Thus at the beginaing of this stage 
the force of the steam is likesed purely to an Impetus 
(dan) or current, regardless of volume or expazsion. Later 
on, the child acquires a certain understanding of dhe nature 
of this pressure. 


x, FIRST STAGE : THE WHEEL TURNS BECAUSE OF THE 
wiie—The explanations of this first stage are very 
‘eutious, and present us once more with all the beliefs 
‘based om participation which we learned to Imow through, 
the more primitive of the explanations regarding the 
movement of air, cloads, ete, of regarding the formation 
of shadows. For at this stage, the mental orientation of 


fon the “how” of the process in question. The older 
children begin by examining the pipes and the connecting- 
rods, and look for factors intermediate between the fre 

‘the wheel. In this way they are ied to uctice the 
existence of the cylinder and of the pipe that connects 
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it with the boiler, Bat the Btlo onts look only ot the 
fire and at the wheel, they do not attempt to find any 
connections, and they give their explanations straight 
away, Thm in the very attitude of the child there it 
already a diflerentiating tactor. As to the explanetion 
‘thats given, itis ofthe simplest: the ire hes acted directly 
con the wheel. If we ask the child how this can be, he 
rings In either direct action through the seals of the 
furnace (the whee? is, in point of fact, separated from the 
fixe by a metal wall that presents 0 opening) or elee 
action issuing from the opening of the fumace and 
‘cavelling through the aiz. It is chiey in this eecond 
type of explanation that one can ace participations at 
work ; the fre produces wind, which attracts the wind 
from outside, efe., and this complenus 1s offered #8 an 
‘explanation of the wheel's movernent. 

Here art some examples: 


Scant (4): "What make the wheel tum ?—Jheq 
sheng amp a We ret the amp and 
the wee topes” What does that do Yor'ee fned 
oe ph Ny is cl ea a 
reste cata xo conte 
ese uae peg el real age 
hore, wil the engine po or not? That makes 
Feet haere er Seas (“heck i 
lind oe at cago a ang oho 
wun peor ast fedrew gn, feat RepeDoat get 
"no Sih b=Becanse Sow Lt put tarde [Swe 
Ed ot pa the fp the Ne) An gt te 
icmp ee fvtsice, Ext nent te whee —7e 6H 
wn? de We pot ‘the lap under The Bole agun Sad 
juin lel oped to tru one more. Skeet aye that 
Sf gar Patch maker t go: Wow? Bebe eres 
6 de She rbot pots oa mal parton welch 
seperti the icmp ter tien st Os pet woes 
eter rats ae U04 pa the ap ath 
Spiele: We apeimect 
f Sip ibecdoe md be seal Why t Bealae Va 
+ tay rae th a etic, Seas 3 ae 


non, ws can be oma by Ei previous remecia, CL J.A. 
Geeta 
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front” Schnci is refering to the 
5 fost of the fre elon Sat te 
‘ome Out of there and goto the wes by teavellag roam 
‘he walls of the furnace | 

Ror: ia makes the whee ans? fre — 

}— Because tgsado making pat 
Ben antes th consect I gon tot Ven 
wal gor Beceure’ apne Pepe 
ecause feo 

i20 0 erie SNe tan’ bee Ue eee 
{o cantimsues away tom the mime] Dot got oN 
pe ee po Int gone Ne. el i rg 
i yt will we have fo wail esd 
4 mone ™ik wil gor—tee— Why iH oot gang 
Because we must 

DOR SH): Te fe wile there (che wel) ond 

wil make thal tura.--How I= The fre 13 que near thee 
[Don"iadicates. the distance between the fe and. the 
‘wheel, by marking the course on the outaide of the baer). 
“But how does the fice make that work /—1¢ wilh wm 
(n this side oud that will make that tare" But. how doe 
the fire make the wonel tare ?—I¢s the fire. TA Burns on 
‘his side and tha makes it farm —Bust how ?T6 comes ther, 
it moves along.” 

‘We sball now give some more subtle cates, which will 
explain how this action at a distance is possible. For the 
fctlon invoked by the children we have just quoted is 
very curioas, These children Know perfectly well that 
‘the fie does not come out of the furnace and “go” 
towards the wheel. Something most have emanated from 
the fire and gone to push the wheel. Wast ist? Accord 
ing to the children we aze now going to examine, this 















‘Wy does that tum ?—Beeause you light 
at dock tht G9 I heed hea 

ok makes ate What 1—The 
Ts this air aed for scrncthing 2~ Yas, to make 
What )— The whece.— Which wheels? — Those 
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comes oat of the funnel: “Ite sir] comes wre the whed! 
Bree fg Sr ser singe Now 
ths pipe and sfroard be ora 
it rind Can ntiates tae journey tore the top 
of the funnel (9 the wheel] "But how does this air got 
fon to the whee! ?~Bacense che window 1 fen (the window 
of the room) —But is it the att from the fe ot the ait 
roca the window that makes the Wel turn, ce both ?— 
Both, [We that the window}. [The wheel tars) becanse 
12 the aie] comes 4m By theater minder" To short, Blan 
the fice makes tir and that thie aix, by 
Participating with the ait from the window, maker the 
‘whl of the eogine turn, by merely blowing against it 


‘Des oe How does this: wheel go ?— 
Wh te ad Hw 1 lf he wh, he ou 





Seite acer 
Brie coed nse are 
Bal Sarnia orks acer ees 


lie ind—“Winut does the wind do ?—It pushes the wheel 
Tt does that nd that makes $f turn —Where does it come 
{torn this wind that wkes the wheel tirp Sl comer 

sed comes like at (Deb iacates 





‘. 
wind seco ei i 
{im produces wind, wich wind come at the same time 
from te sty and fiom tbe clouds, and the whole Pushes 
the whed of the engine. 

‘These few fst stage cases enable ws to reach the 
following caaclusions. Ia the first place, very young 
children give prof ef a remartable lek of interest an 10 
“now” the pienomienca takes place. Te two terms, 
fre an movement of ihe est ae related imazotiately, 
‘without any Intexnediate Hinks, and the child pays 20 
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attention whatever to the pipe or even to the comnecting- 
‘ode whose movement should certainly ssike the eye. 

‘Then the question arises as to what these explanations 
by immediate relation mean from the point of view of 
action at a distance. A strong metal wall separates the 
furnace from the wheel, and, on the foce of it, the Gre 
seams to be rising towards the boiler rather than in the 
direction of the whesl. But this does not matter: the 
child says that the fre goes through the scparating wall, 
Or goes round it by the opening of the farnate. It looks, 
therefore, as though the child admitted action ¢ a distance, 
eovonld be nearer the truth fo say that the Seis believed 
to send an invisible “ current " or foree, which goes to 
the wheel and pushes it. This relation is brought out 
very clearly by the older chiléren who introduce the air 
‘or aven the amoke produced by the fie 

Such & scheme as this presupposes two implicit tens 
encies, which in’some cases conse very clearly (o the 
surface. First, animism: fire and air must be able to 
direct themselves, to go to the wheel with intention and 
intelligence, etc. Then, fnalism of an artifcalist kind : 
the fire is “ good at" making the wheel go, says Roy, 
sand in his eyes this goodness has a causal value and is 
saficient to explain why the fe sets the whee! in motion 

Finally, note should be taken of the interesting beliefs 
Ineld by Bian and Deb, accorting to which there is partici 
pation between the air produced by the fre and the wind 
otside, and which thus give additions) confirmation to 
‘what we pointed out in connection with the wir and 
the shadows 

‘Accarding to Blan and Deb, smoke or fire make wind, 
and this wind i at the same time an emanation of the 
Wind external tothe room. The ease of Deb is particalarly 
iMuminating because of the unmistakable syneretiom of 
his reasoning, For in reasoning about the engine, he does 
Tot suooeed in distinguishing the particular case of wind 
produced by the smoke of the eagine from the general 
‘ase of the clouds of the atmosphere. Questioned about 
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one, he will answer about the other, This shows that 
there is no conscious generalisation and epzlication of a 
gencral law, but immediate fusion of a mew and ine 
‘completely cbserved fact with an ol and incompletely 
‘generalised schema, Deb docs not say, “ Here fs smoke, 
‘snoke always makes clouds, and clovds always males 
wind,’ which would Jead him to conclude: "It's the 
wind prodaced hy this smoke that pushes the wheeL” On 
the contrary, ie starts more or les as follows: “Here is, 
smoke. That's the same thing as the clouds in the sky. 
‘They both make wind.” and concludes, “The wind that 
shes the whee! comes both from the clouds and from the 
fmmoke.” Purtcipation as a mode of explanation is there- 
fore clomely allied to syncretism and transduction as a 
‘mode of reasoning. The problem of the actual relations 
‘between participation and transduction 3s one that will 
‘occupy us Tater, For the moment, we shell only draw 
attention to the interest which these beliefs of the fist 
stage possess (roca this particular peint of view, Deb 
can thus be compared to certain children like Roy who 
think that the sm grows bigger “ because we are getting 
bigger.” For theve childsen, comparison means identity 
‘of essence, and analogy supplies the efficient canse, 








4%, SeCOND Stace: THE WHEE! TURNS BECAUSE OF 
‘tue warER—Childcen of the second stage discover that 
there is water in the boiler. This is no fortuitous <i 
cumstance. Some, it is true, knew it beforeband, but 
tha majority looked for and discovered it, and these 
refused to admit thet the fire could push the wheel with- 
‘out any intermediaries. They postulated contacts, took 
pote of the tubes and the connecting -rods, and finally, 
‘when they saw small droplets escaping from the cylinder, 
‘they concluded that the boiler was full of water. These 
children’s ages, moreover, showed very dearly that the 
of the water does not happen by chance but is 
‘ fanction of the mental age of the child. 
‘We shall distinguish two substages. During the first 





iin this way give it the current necessary for aetting the 
‘wheel going. “Here are exampies: e 
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Bscenss th fire goes into the air.” Iu briet, the fire pushes 
the water {oto the connecting rods and ts Uhe water 


aca (8.7) alo explains the movement ofthe wheal 
ty ok OF the ‘and the latter by the 


clevett of the = 





its tara is due to the Bre: 





ecm W hes or 
[ith smoke, as is shown by the context], thai makes «1 g0, 
had gives force.” The smoke Ys used fo pul spead ido 





Al the children of the first sub-stage have thus 
coveced that the connecting-reds and the axle are neces 
sary to the movement of thewheel. But they explain the 
‘movement of the connecting-rods by the impetus of the 
‘Water and believe the latter to be due to the fact that 
‘the wind, or smoke, or air produced by the fre enter into 
the water and push it aloog. 

Children of the second sub-stage are more exact, In 
‘heir view the fice simply beats the water (which can be 
separated from the fire by a metal partition), and the 
water, having come to the boil, acquires enough impetus 
Dy ite actual heat to set the connecting-rods in motion : 

Bex (8:9): How does this go?—It' the tao prison 
{te cre. ag ott mak go-—De they go Oy ther 
delves? — No, the mater, TE lars cnnse9f Uh force 
te alee —Wrhat is the force of the water ?—Breaate '¢ 
do The water 











ods, 
‘the wheel turn ?—Becanow the water #8 
Thies (9:2) simdacly supposes that the water oe 


I Soa Sei pee je ras 
Pic en 
pn, See 
Pe ith be seas Fool a 
Fete le Fr me [we a 
‘strong bers ?—Because i is heated by the fire —What does. 
potas tlt dots 

Tn oat aglae aos 
Plo ogee rege pepe rece 
force of the water when it bas been brought to the boil. 





the follwing facts. In the fet place, conse concer 's 
shown as to the “how” of things, and this lads to the 
covery that the connecting rods and the pipes are 
necesary, whatever may be the re assigned to them 
by the child. Since the average age of this stage is 7 years, 
wwe have hece a confcmation of the view that genuine 
Physiol explanations appear between the ages of 7 end 8 

Nove, another very general feature of thee early physical 
‘explanationsis that they are dynazuic and vot mechnical: 
everything is explained by the movement of the water. 
Sometimes the fre goer into the water and pushes i, 
sornelines the fire scaply hests the water, which then 
"goes up.” Thus in both cases things are explained by 
‘push of impetus. As to the details of the process, these 
fave naturally not begun to excite the eil'sinttest ot 
attention. 


§ 3. THIRD STAGR: TRE WHEEL TURNS BECAUSE OF 
‘ur sreau.—Dasing the preceding stage, the steum was 
often noticed by the chid, but it was not regarded as 
having any efficacy. During a third stage, however, 
{Alter g-To years) steam is belbeved to play the re which 
up till thea bad been played by the water, mare, itis 
supposed to push the connecting-rods and the wheel. 
‘Thus a the Deglaning of the stage, dhe general structure 
of the explanation remains exactly what it was-steam 
has force because it bas movement. Neither quantity 
‘nor expansion come into play : impetus aloue is what 
counts. This impetus is often called “ pressure”, bat 
‘his in on the analogy of the impetas of kitchen ‘tape 
‘The word dees nat yet contain the idea of pretaure dus to 
‘accumulation, This idea seems to appeat, however, after 
the age of 20-11. 
Lc {10}: The steam goes into the cylinder, the con 
and the axle, to the wheels "fhe deem 
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‘has force... HE males it ium" Why musst there be 
‘water ?—To' make the siam-—If there were only avery 
(cam, ‘would it go?—Yer, W would mote just @ 


‘The steam makes the pitton and the 
‘work: pire liek eum Is 











—W somethit 
‘Tut tea has foroe "count makes ‘ip When fan 
pick ca? Beene mt hw or, a ok 
1 iual go a pats 


up “ao, Fie the connecting os 
Beta ce tp Why 

at a a ae il red ep ia te 
Pe ils made go dome —Why cave Beco te 
(net er ie then hems hy 





‘The reades will note how strongly the explanation by 
‘impetus persists, even in Aud, who has already begun to 
introduce the volume of steam into his explanation, 

should also be paid to the part played by air 
fn Mart's explanation : the stearn takes air, and this air 
‘pushes the piston. 

Bat the chief interest attaches to the notion of weight 
held by Aud and Saat. Steam is " heavier” than the 
connecting-ods and the piston, etc. Here, again, we have 
an eumple of the dynamic sense given to the word 
“heavy.” This is strictly analogous to what we showed 
in connection with the pebble that made the water rise 
because it was heavy. Weight is pressure implying 
impetas ood movement. 

In conciasion, this short enquiry into the explanstians 
sf ene anght os soting nv, ba tbs cpp 
tus with a certain amount of useful counter-evidence. 
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the one hand, we can see quite cleatly how these ex 
planations evolve from a stage that is charactericed by 
lack of interet in the “how” of things to stages marked. 
by a growing understanding of the function of inter- 
mmediarles, And on the other hand, we ean see cansality 
‘evalving from the idea of a sort of action at a distance 
te the idea of force-activity, and from this idea to more 
‘mechanical conceptions. 

Tn addition, we have found numerous examples of the 
importance of the wle assigned (o air in child physica 
‘and of the supposed transmutation of substances: fre, 
samoke, water, etc. all change into air. A child of § spoke 
to us as follows: "" What is steam made of 2—Water.— 
‘And smoke ?—Of fre—And fire ?—Of eo0d.—Can the 
‘ir make fire ?—¥aa—How ?—Becouse when the fire it 
‘going out, yom blow and then shines again.” 

In a word, the experiment with the engine, artificial 
though it is, has enabled us to observe once aguin the . 
spontaneous mental tendencies of the child, tendencies 
‘which we had occasion to notice before in commection with 
‘the explanation of natural phenomena. 








CHAPTER XI 


TRAINS, MOTOR-CARS, AND 
AEROPLANES 


‘Tae remalts we have obtained so far will enable us to 
understand the explanations which children give of the 
movement of mechanical means of transport. These will 
rot teach us much that is mew, but it is worth while 
making « rapid survey of these explanations, as they 
correspond with a very active “centre of interest" in 
chiltren, 

‘One cantot fail to be struck by the spontaneous interest 
ia es crt ecient ia Male ds 
Patits de Flin, JJ. Rowssean, and manitesting itself 
‘anew each school yeas. Not only do these children wake 
‘and draw boats, trans, motors, and aeroplanes in prefer- 
ence to all other objects, but they are constantly asking 
questions about the origin and manufacture of vehicles 
and about the details of their mechenism. But the 
curious thing is that, in asking these questions, the 
‘younger children, at any rate, show little concern as to 
‘the “how ” of the mechanism, as though the cause of the 
movement were perfectly ciear to them. It is oly among 
‘the alder children that questions of description, vame, oF 
origin tend to be replaced by those of a more definitely 
causal ordet. The reason for this evolution will strike 
the reader at once, 





4}. Stzaw-zxcones avo woro-noats.—The explana- 
tions of al steamm-engines eaturally do not obey so simple 
a law of evolution as that which we found to be at work 
‘n the case of the toy engine in the last chapter. Roughly 
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speaking, however, the schema of development is the 
same. Dung a frst stage, the child tabee come vaguely 
cooncrived force as being responsible far the movement of 
steamengines ot motor boats and does not trouble to 
find the intermediaries between the origin of this force 
and the wheels the fre, the smoke, ete, work directly 
‘upon the wheels and make then go round. During @ 
second stage, the search for intermediaries sets in, and 
‘doring « Uuird stage, an explanation is found which isin 
the main correct. 

Here are examples of the Sst stage 

{GH * lw dos as go 2th he whl 
What makes the wheels tum © From the uf’ (Fr 
{fabrique)~—What is the stuf ?— Heal, smoke. Where det 
St come from, the heat that makes the whecl tur 77 
{he aly [ede the sty 7} "Where os the Beat of the 
tng conve fram) 2h te une, om the prom Where 
floes the heat of the tunnel come from *1¢ comes ot of 
te fumed T's bad, smoba-—-What makes the sce 
The funnel, It comes onl.” Where does this smoke 
‘comme from ?—To the shy Ft goes through the holes 1x the 








‘Stalion Is. there in the sky —¥es, over there 
{points to a “What is it )—Heak—Ave the clouds 
Made of heat ?—Ves, of amoke— Whore do the clouds 





conve from ?~-From the heat—Where does the smoke of 
the train come from ?—It goes oat of the funnel Where 
oes it come from ?—Fm dhe nel, 4m the Boles of the 
‘ation —Where dos it come trom Right wp igh." Tt 
Seem tat Cha cannot distingush the queaion nh 
does it come from ” froma the ‘where sit gong " 
‘Bat whether he distinguishes or confuses them, it soems 
‘that, for him, there is a connection betwern the clouds 
and the smoke of the train. Thus the clouds would male 
{the train move along as the train would make the clouds, 
Or, rather, it is in general which makes the train 
nove along, and this smoke comes at the sume time from 
the train fisell and from the douds—It goes without 
saying, that the interpretation which we give of the case 
of Ci is hypothetical, Raving regard to the extrezely 
language of children of 3 years old. If we 











vocal 
iad it, sow al, for compares wih the cae 
Blan aad Deb (Coup. X,§1) apd with the folowing cose 
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Dan, ef 14 ae of ge al uk that he oe 
smembcred very cletly Cnt be mse to think het fn 
the smote which wade the engine cove slong, bat in the 
following manner: the omeke, when coming out of the 
SPs wad ik pd ee se Ope clogs 

"he nice analogy 
vr he case of Ch ier 


‘AL (6): 
Wat se Fhe aa fo : 
Br (OD: Is hen, lt vais [ihe eng) 
The smoke mates the eal vgn The con has fore. Se thai 
‘ake the ongone moos along 

Ben (reine sake Svcs 6 cirrent-—What is the 
current ats at mate ering e.—Tew dos 
Inake things go? alam, smoke, tee it 


‘At other times, tis the fire that acts as motive power. 


ie Oe with the ‘The makes the 
Bo, by heatlg” io des ota eg te 
taply fa Which tS v-tan ts vom fo tence 
ais the et witboo ay tt 
"Th het ee er wale 
Tih he ca rs wad thal maior eb 0, 
160 the het hal phen he tn go" Wat a 
Ae org? TE he bat Ae the es The he 
asi dhe bg 
afte eae Fo dota mae tat reba 
ested ant i thee 
What makes the whedls torn )— The 
When makes the macloe for The fe? 
oops Tee fe thal et fe he es 
Foal ott same tai’ mercy 8 ca or 
o faoalebaekck maker ihe tat go ha tthe 


strength of the ey 
Be ah ‘ies Yoo fr the ing (ee, wien 


can be St in Duets Swing) tree 


a aig pee Sa os aaa 
‘confirm the conclusions we came to regarding the bicycle 
and the little engine. In the fst place, dere isan absence 
of any preoccupation as to “how” things happen. Far 
‘these children there sre no intermediaries between the 
fire of smoke and the wheels, There is nothing in the 
body of the engine. The comnecting-reds do not serve as 
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supports to the wheels. The fire acts through its own 


In the earlier cases, the engine seems to move, owing to 
4 sort of wholesale oc general movement which forces the 
‘wheel to go round, and not owing t0 the movement af 
the wheels themselves. According to Cha and Dan the 
smoke pathes the whole engine along. According to Fomt 
and Ma, the fire“ pushes the train," bat not the wheels, 
0 that the train wakes the wheels move along, and oct 
the wheels the train” This is the same scheana a8 that 
‘observed in the ease of the bicyle, where movement was 
‘explained by the youngest children by a general impetme 
and not by a detailed action exercised upon the wheels. 

During a second stage, the child bepin to look for 
intermediate finks. The connecting-rods take on 4 
neces fonction. Here are some examples: 

PUTA (8): “There's a big fire The fre mahes Bil of 
‘yom go, thal’ aor of Bet [onceeting-rods, ad that macs 
on hs srt of bed (connecting rd) 


‘Ass (8): " Round the wheels there's a big bit of irom that 
nce, aut i hd os “What aes te Sto 
iron go 2—A fitite wheed inside—And the little wheel ?— 
The steam” [by blowing on it) 

‘Finally, the third marks the appearance of the com- 
plete explanation (between ro and 1: years) = 

Ba (21): How does a eng go ?—With oom 
That mals whet tor” Thre fin hich he 
tow teh Tie a coe xt nape 
freer isn, tal eke he arte tao 
Sent pas othe ton Decne het of oe 
toe cea lee far tad © 
ial ae areal Thon ma td ft eal 
at ere pense Way TR mes hr t,he 
fat aap 

‘a for steamship, te explanations matonly pase 
tarough the sve sagen” seca to enumerate 
them agin. Let wo merely take mote ofan teresting 
fact whch canbe fay tregueatl obered > ta Cat 
for carta cise, te bent posed byte waves that 
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produce tte. This sa new form of explanation by the 
eatton of the mrrovading medusa” 

+ The boat “maber wanes, That mates the 
“FA () also ss that the boats go 
pod at? date prcely hat Te adie ae mde bythe 


Dae ¢ 








‘It can be seen how varied in its application is the 
schema of the reaction of the surrounding medium, which 
‘we have already come up agains 20 often. 


§ 4. Moron-cans xp axsor.ares—The explanatioas 
relating to motor cas yielded results fly similar to the 
Preceding. Thrve stages can be distinguished. Here are 
‘xauples of the frst 

ext (3H): How does a motor go?—When you turn 
ta Ser hohe we ean obtain & more on hs 

‘Doe (7h * You tm a cramb and that mates ft 0." No 
sprcal Lore intervenes. 


Than Ske aig a Seapets 
nee sep nec Te 
Pic (7) tell wp thet motocs have a current Where 
does this current come from ?—From the engine —And 
that of the engine ?—~From the air —Does one put ait into 
‘the engine ?~-We.—Then where is the air ?—The air that 
See re 
Ra Sess saddle on 
AC emer toree aad 
Meee ro aly age 
a a aly dna 
cena Sp Ho oh 
25 Ser 
Be eset ks peat bald wm 
2 eer ts ee oe 
re epsiya tenia wae sgl 
DEA 6 Tmt pt er, a gen 
rece ee ets 
Wee ns a eae aay 
ee pies Seer tenes emi oes 
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stage marks, on the contrary, the sppearance of a need for 
spatial explanation (about g-11 years}: 
Baas G35; “Hom dows a stor go? Wilh on 
tia it There is @. boilers a valve, foe 
some pipes —How dows the engine make the 





‘wheels go 2 You pus some petrol —What is thet for ?— 
To make the engine go.-—How ?—It makes a whac! turn, 
and the wheel makes a belt go. There és @ cog-uhed that 
‘makes the 620 back wheels go.How dors the petrol male 


iawn ot Peace eff mao tre > 
‘What is it 


(9 rahe i bern Whit {a 
 puthee, It makes 


2 Tit mst Baye, since 





‘The explanation is crude, but after the age of 7-8 oe 
can observe the formation of these spatial seties which 
connect the petrol with the wheels of the motorcar, 

‘The third stage is marked by the appearance of correct 
explanations, but as they are all directly inspired by 
dats, they need not be mentioned bere 

In the case of arroplanes the ideas about the engine 
aze naturally the same, but they are sopplemented during 
the fiat two stages by an interesting phenomienoa, This 
in once again the “ all rvond“ or synthetic explanation 
by reaction ofthe surrounding medium, that isto say, by 
(quite hiterally produced by the propeller 


ts Ppt rt mt 

Sara eran ratet te 

ze Pet ae 

ee a eae 

ene kp ba Pc 

spear eS ee 
pipe ste eee 

ie 











e «he same ‘way The. propellet 
“ wmakes a wind —Ii ‘inere were no aif in the room, wou 


Sooner ense 
Pa tata fa Ct ms 
Spas he ste, Seams he roel et fmt ond 


the, meies aie.” 
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‘The first chapter supplied ux with 2 suficient number 
of canes where the children believed that in a closed and 
even sirless roam alr can be produced by moving the 
ands, We need not dwell on the point any longer. The 
explanation is perfectly clear: the propeller makes wind 
bby turning round, and this wind is what pushes the 


seroplane aloag. 

Dring the third stage, on the other hand, the child 
sees that forthe aeroplane (o move forward {t must have 
‘a supporting medium, and that that medium is the ait 

Peng, aavanced): Am ngina mates te prope, 

he aeptane hte te egal eh seat, Hh 
Tete eat tote of The aeroplane is 
he contrary, i drives the sir aaey—Acd if there Were No 
air 21h couldn't go-—Way not ?—Because im doing shit 
‘movement (pestite) i wouldn't drive the air away and 
Couldn't move along. 

53. Concuusions.—We have sounded as briefly as 
possible the chik's mind at work on the subject of 
machines. The question now confronts us as (0 the 
relations existing between children’s explanations of 
‘movements in nature and their explanations of mechanical 
processes. Does progress in the former involve progress 
in the latter. or vice versa? 

‘At a firt glance, the child's idaas about machines seez 
singularly poor aod rudimentary. But we ourselves, 
lnless we ace engineers or possess = car and garage, 
‘wuderstand very little of the subject. We know that 
‘petrol and steam are necessary. We know that they can 
o nothing withoat intermediates, sath a8 pistons, cog- 
‘wheels, chains, coonecting-rods, and so on. We know the 
part played by these intermediaries, but cannot account 
for their action in detail. And this touch, # one comes to 
think of i, is precsely what the child of 8, or thereabouts, 
4s beginning to disnoves. 

‘With regard to bicycles, there cam be 20 roam for doubt. 
Aiter the age of abost 7, the connection between the parts 
is sought Sor, and after &, the correct explanation is found, 
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to the extent even of doing a very accurate drawing from 
memory. ‘Thus, although in their views ebout the origin 
of things these children are still entirely mythological, 
although they are stil animistic, and explain the mover 
ext of bodies by meaas of conscious and internal foes, 
‘on the subject of a bicycle, they can attain tothe conscious 
‘asp of a purely mechanical explanation, 

Te the case of steum-cngines there is naturally a certain 
shifting of the mental level. But alter 6 or 8 years, the 
search for contacts supplies the initial dats foc the coreect 
explanation, which begins to appear from about 8-9. 
The noed for contacts is at any rate quite definitely felt 
With regard to machines from mboot the age of 7-8. 

Now, it ia precisely after 7-8 that mythological ali. 
Aeialism begins to decrease aad make way for technical 
‘rtificialism (eee C.W., Cheap. XI), This ia the period 
when the purely moral and pre-causal explanation of 
natural movements males way for a physical explanation, 
the latter being marked at about the age of 20 with 
‘genuinely mechanical tendencies. There would therefore 
{zeas to be synchronism at about the age of 7-8 between 
‘the appearance of correct explanations of machines and 
‘general change of mentality concerning nature, and it 
would seem that progress made in the sphere of machines 
preceded progress in explanations of natural events, Can 
wwe then say that the fist form of progress isthe cause of 
‘the second ? 

‘One factor in favour of this hypothesis is the obvious 
isproportion between the interest which boys take in 
nature and that which they take in machines. The latter, 
a we reminded the reater at the opening of this chapter, 
fs quite remarkable. Interest in mature certainly exists, 
Dat it is far less active. In their conversations, children, 
are almost slent about nature, but they are full of remarks 
‘about machines. It may be objected that with gis the 
‘opposite is the case. But at about 4-5 yeas, Ute gla 
like observing and occupying themeelves with machines 
saa mach ag boys do. Moreover, at the age when girls 
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Dbeconte definitely diferent from boys, they ate behind: 
Team as compared to boys, both in the domain of the 
explanations of nature and in the technical world, 

‘The strongest argument in our favour, howevez, seems 
to us to be the existence of child artificial. Since in 
the eyes of the yaumgest children everything in nature i¢ 
manofactured, it i highly probable that progress in the 
knowledge of human technique will lad the child to correct 
Dis view of nature Niwaelt. Mere observation of nature is 
{ar too strongly coloured with pre-elatiozs to azcount for 
‘the decline im artifialism. I isin making thiogs and in 
‘ering them made that the child wil leam the resistance 
cof extemal objects and the necessity of mectanical pro- 
cetees. Thos the understanding of machines would veem 
to be the factor which brought about the mechanisation 
of natural causality and the decline of ertfcialise in the 
eld, 

‘We have hardly any definite facts to quote in support 
of this hypothesis, unless it be the persona? recollections 
of one of our cumber, recoUketions which mow to what 
extent the interest im'machines precedes and ditocts the 
fnterest in nature. At an age which through varions 
coincidences be can place at exactly between 8 and 9, 
‘ope of us femembery having played a great deal with 
machines. He actually invented a new means of loco- 
‘motion, which be christened the “‘autosteam” (Fr. 
uiovap), and which consisted in applying to motor-cars 
the principle of the steam-engine-—beiler, piston, con- 
necting-rods. The inventor ofthe antovap even published 
his discovery in an lustrated work, which, incidentally, 
‘yaa writien in pencil Thus machines constivuted for this 
child his fost systematic and esting centre of interest. 
He liked at thi period of his ite to collect catalogues of 
motorcar, etc, and he dreamt of nothing but factaries 
and machines. “He was conscious, bowever, of « certain 
elomsines, and this, together with the mumerons failures 
‘which attended his attempis at mechanical construction, 
(gradually discouraged this budding vocation, so that {rom 
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‘the age of g-to onwards be took up geology and zoology. 
He can remember very well the effor which be made at 
‘this time to understand the oatural formation of moun 
‘tains and the distribution of fossils of sea origin: it was 
after a walk, during which someone had peinted out £0 
Jhim some nerinea in the limestone. His naturals’s 
_mentality had been fashioned by his games with machines, 
‘which had developed in hi the desize to understand by 
means of mechanical schemas, and this desire, though 
Aiveried from its originel object, had remained identical 
throughout the child's subsequent hobbies. 

‘We may, therefore, ventare to canjecture that without 
‘the spectacle of modem civilisation the children we 
‘examined would have stayed much longer fa the primitive 
‘mythological stages. The modern child moves in an 
atmosphere of mechanisin and scientigc explanation, It 
is not that adults bring any pressure to bear upon the 
children's minds, but simply that nowadays to valk down 
a street imposes a whole conception of the world 

1t would be highly desirable in this connection to resume 
seme of ou enquiries im a remote country district. Two 
main points would bave to be submitted to control. First, 
fone would have to see whether, as we bave maintained 
(C.W,, Chap. VII), artifictalism would really be the same, 
if not in i actual contents (since each child makes his 
conn immediate observation) at feast in its orientation, 
Secondly, one would have to see whether, as we have just 
Tbeen suggesting, the primitive conceptions of movements 
fm nature were mote persistent, owing to the absence of 
‘mechanical education. 


THE CHILD'S CONCEPTION OF 
REALITY AND CAUSALITY 


SUMMARY AND CONCLUSION 


‘We propose in this final section! to enquite into the 
relations existing between the mind of the child and the 
external world, "This should Jead us into the very heart 
‘of the Problem of Knowledge. But we intend to approtch 
‘the matter from an angle, and to forraulate the problem 
120 a5 to keep within the bounds of Psychology and not 
‘encroach upon the domain of Ep 

TE we examine the intellectual development of the 
individual or of the whele of humanity, we sbatl 6nd that 
‘the mumman spit goes through s certain number of sages, 
each diferent from the other, but such that during each, 
‘the mind believes itseli to be apprehending an external 
reality that is independent of the thinking subject. The 
wontent of this reality varies according to the stages: 
for the young child its alive end permeated with finality. 
Intentions, etc, whereas for the scientist, reality ie charac: 
‘ccsed by its physical determinism. But the ontological 
function, 0 to speak, cemains identical: cach in his own 
‘way thinks that he bs found the outer world in himself 

This being so, two points of view are posible in the 
study of intelectual evointion. 

‘The frst of these is to choose a system of refereice 
and agree to call “ external reality, realty such as it is 
conceived to be during one of the stages of mental 


1 We sha rummasion i thin wetion he canchasions rvacbed int 
rent yume od sage at Honk Tae Cd «Connon oft Wold 
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evolution, Thos it would be agreed upon to regard ax 
the external world reality «5 it is postulated by com 
temporary science, or contemporary common-sense, From 
this point of view, the relations of child thought to the 
external world would, in fact, be its relations to the 
‘niverse of our existing scieatise thought taken a8 the 
norm. In each explanation given by a chil it would be 
possible to determine the pert played by the activity of 
‘the andject and the part played by the preasure of objects, 
‘the latter being, by definition, objects as we now contrive 
them to be. And this woukd be Paychology, for the 
statements which this method Jed to would not claim to 
bhave any decisive bearing opon the Critical Problem in 
general 

‘Or ese, the attempt to regard any system of reference 
a abyolute can be abandosed, Conteesporary common 
sense or even contemporary science may be regarded «8 
stages among other stages, and the question as (0 the 
‘true nature of external reality ieft epes. And this would 
be Theory of Knowledge * this would be to place oneself 
above all the types of mentality that characterise the 
various stages of human development, and to seek te 
efinn the Felations of the mind to reality without any 
preconceived notions as to what is mind and what is 
reality. 

For our part, we shall confise ourseives to paychology, 
to the search, that is, for the relations between child 
thought and reality as the sciestifc thought of oar time 
conceives it. And this point of view, narrow and question- 
Deaging though it appear, will enable us to formaiate 
very clearly several outstanding problems. Does. tbe 
external world (end by this we sball ia futare mean the 
‘world anit is viewed by scieace) impress itsel!diectly on 
the elh's mind, or are childish ideas the product of the 
subject's own mentality ? If the chilé’s sind is active 
in the process of Knowing, how is the collaboration 
flected between his thought and the dete ofthe exteraal 
‘world ? What are the laws which this colaborstion wall 
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obey? All these are the traditional problems of the 
‘Theoty of Knowledge, which we shall be able to tranepase 
into the particular sphere which we bave just defined. 

More exactly, the problems we are about to study are 
blological problems. Reality, such as our scence imagines 
and postulates, s what the bilogists call Environment. 
‘The child's intlligesoe and activity, on the other hand, 
are the fruit of organic life (interest, movement, imitation, 
sssimilation). The problem ofthe relation between thoaght 
fad things, once it haa been oarrowed down in this way, 
‘becomes the problem of the relation of an organism to its 
rmvizonment, Is the organism entirely moulded by ite 
cavironment in so far as intelligence is concerned? If so, 
then we heve, in terms of cognition, what may be called 
the empirical solution of the problema. Or does the 
organism assimilate the sctions to its environment in 
secordance with a structure tbat is independent of theve 
‘actions and that resists the pressure of all modifiations 
coming from outside ? 1 s0, then we have in terms of 
cognition what may be called the a prior: solution, Or 
fa it not rather the case that there is interaction between 
the two—organism amimiating the enviroment to itsell, 
‘but the enviroument rescting upon the stractuze of the 
‘organism? Such isthe solution which, in the doman of 
cognitian, would imply capacity for transformation in 
the categories of thought and an increasingly delicate 
adaptation of thought to things or of things to thougtt. 

‘These, thea, are the terms in which we set the problem, 
‘And if, in describing the results we have obtained in 
child paycbology, we occasionally use words lke empir- 
ism, aprirism, etc, it must be remembered thet we are 
‘aot giving to these terms their strictly epistemological 
meaning, but are using them in a restricted and, a8 it 
‘were, ina purely peychological sense 

‘Bat, be it said in passing, it might perheps be posible 
to make use in the Theory of Koowledge of the revalts 
acquired by our restricted method. Let us suppose, for 
the sake of brevity, that intellectual growth takes place 
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song a straight linc, ino linear serice such that the 
stages A,B,C, .. N follow one another without ether 
interferences or changes fram one level to another, We 
shall take the extemal world corresponding to stage G 
4s abeolute, and oormpare to it he external world corre 
sponding to stages C.D, E, ... ete. Such a comparison ia 
Without any epistemological bearing, since there i thing 
to prove that G is decisive, But if, now, we take into 
account this very possibilty of variation and regard the 
teriet C, D, E.G as capable of Being extended, on 
the one hand, backwards, by the supposition of stages 
‘A and B, and, on the other hand, forwards, thanks 10 
he future stages Hf, 1, K . . .N, we shall discover the 
following: there will obviously exist a relation between 
the comparison of C, D, E to G and the comparison of 
GtoH, J, etc; and the fragmentary conclusions obtained 
bby the comparison ofC, D. E 10 G will become particular 
case ofthe general conclusions obtained by comparison of 
all possible stages 

To put things more concretely, it may very well be 
that the paychologicat laws arrived at by means of our 
reatricted method can be extended into epistemological 
laws aftived at by the analyis of the history of the 
sciences: the elimination of reals, of substentialism, of 
Aynamiam, the growth of relativism, ete, all theae are 
evolutionary laws which appear to be common both to the 
evelopment ofthe child and to that of eciemtifc thought. 

‘We are in no way suggesting, need hardly be mid, 
that onr prychological reslts will adaut straight away of 
being generalised into episterotogial laws. All we expect 
ig that with the co-operation of methods more powesful 
than car own (histatial, sociological methods, ete}, it 
will be possible to establish between cur conclusions and 
those of epistemological analysis a relation of particular 
‘ase to general law, oF rather of infinitesimal vasiation to 
the whole of a curve? 

1 Te rdee who wenn to pen thie mint eter 
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x, Tar camp's reanrry—How does the idea of reality 
constitute itself in the child's mind? Any direct analytia 
of its origin is beyond our power; the earllest stages 
pircede language of are contemporaneoss with the fret 
spoken words, and any effort to reach the child's con- 
stioumens during theee stages is fruitless, if one claims 10 
g0 beyond mere hypothesis. But if we can comtent 
Ourselves with conjecture, then it is best to try and 
‘extricate the laws according to which the idea of reality 
develops between the ages of 3 and 22, and to extrapolate 
‘the guiding lines thus obtained so as to ceconsicuct the 
cealiect stages. Moreover, as soon as we put thia method 
‘nto practice, we find that we can learn enough from the 
laws of evolution between 3 and 1 years, and that there 
‘ano need to attach any special importance to the original 


“Taree complementary process seem to be st work in 
iceting the evolution of realty 5 it ix Coneelved Ly 
the child between the ages of 3 and 11. Child thought 
moves sinelanecusly : 1° from realism to objectivity, 
fron reatism lo rciprocty, and 3° fom rats to relay. 
By etjrtinly we mean the mental atitade of persons 
‘who are able to datinguish what coms from thetunlvet 
and what forms part of exteral reality a5 it can be 
Obnerved by everybody. We say that there ix reciprocity 
wwten the sure valve fs attributed to the point of view 
of other people as to coe’ own, and when the corte. 
gondence can be found. between these wo points of 
view, We say that there is rarniy when Do object end 
zo quality or character is posited in the subject's mind 
With the claim to being An independent subetance or 
attribute. : 

Let ws examine these procenes more clowly. Ta order 
to be objective, one tat Bave Become omcious of 
one's "1" Objective Enowldge can only be conceived 
{in relation to subjective, sed a mind Unt was igoorant 

os brace ob Cait pve de ein, Jor 
BepaR wa toa ee 2 
° 
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of itself would inevitably tend to put into things ite 
‘own pre-notions and prejudices, whether in the domain 
of rearoning, of immediate judgment, ar even of per 
‘eption. An objective intelligence in co way excapes 
trom this Inw, but, being conscious of its own “1, it 
will be on its guard, it will be able to hold beck and 
critcise, in short it will be able to say what, roughly, is 
fact and what is interpretation 

‘So that in stating that the child proceeds from realise 
to objectivity, all we ae saying is that orgiully the child 
pats the whole conteat of consciousness on the same 
Plane and draws co distinction between the "1" and 
the extemal world Above all we ean that (he ¢ot- 
stitution of the idea of reality presuppores & progrenive 
spitting up of this protoplasmic consciousness into two 
complementary Universes—the objective universe and the 
subjective. 

We have met with many examples of this reais of 
the fist kind and of its progressive reduction. Children’s 
‘ideas about thought may be taken as a frst illustration 
of the phenomenon in question. The feeling of sub- 
jectvity and inwardnese felt by the adult is, to a great 
‘extent, connected with the conviction of being the owner 
fof a thought that is distinct from the ‘hinge thought 
about, distinct from the physical world in general, and 
more internal exd intimate then the body ftse. This 
conviction only comes late in the child's. development. 
During the earliest stages, the child believes tbat he 
‘thinks with his mouth, tt thought consists in articulating 
‘words, and that these words themée]ves form part of the 
external things, The voice, being thus identifed with 
‘thought itself, ia regarded 25 a breath which participates, 
with the surrounding air, nd some children go so far as 
to say that it ip ideatieal with the wind in the tres, end 
that dreams are made of “wind”. They are quite ix- 
capable of distinguishing between thought snd the thinge 
thought about. To me the expression chosen by M. H. 
Delacroix. the sign “adheres” to the thing signified. 
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Later ot, the cbidd gives op this realinn and locates 
‘bought inside his mouth, then in a ttle voice place i 
the head; he then gives up matecialising thought and 
makes of it something sud generis which characterises the 
self as opirt (C.W., Chap. 3). 

The evolution of ideas about names is particslarly 
suggestive (rom this same point of view. Word and. 
name are about all that the child knows of thought, since 
Ihe identifies thooght with the voice Now, mines are, 
to begin with, situated in objects. They form part of 
things in the tame way es do colour or form. Thiogs 
Ihave elways had their names. It has always been sufi- 
cient to look at things io order to know their names. In 
‘some cates, this realism actually tums to magic: to 
deform the name is to deform the thing. Later on, 
ames are situated in the adjoining air where the voice 
‘has uttered them, then inthe voice, al finally in thought 
ital 

Dreams give rise to an equally definite realm. At 
fist, they aze thought to be pictures of ait or light which 
come before our eyes from outside. At the easiest stage, 
‘the child thinks, naturaity enough, that anyone could see 
the dreum come into the room and go out again. Later 
‘on, the dream is believed to bave an internal origin, but 
1s conceived as corning ovt of the head o¢ the stomach 
before appearing before the child. Finally, the child 
learns to distinguish between “being” and" seeming ", 
and focaises the dream, fst inthe eyes, then in the head, 

‘Ail these facts show that the Jcalisation of the objects 
fof thought is not inborn. It is dough « progressive 
itlermtiation that the interval word comes into being 
and is contrasted with the external. Neither of these 
‘wo terms is given at the stat, The initial realism és not 
due simply to ignorance of the internal world, itis due to 
confusion and absence of objectivity. 

Consequently, during the gradual nd slow diGerentiation 
of the initial protoplasmic reality into objective and 
subjective reality, itis claar that each of the two terme 
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in process of differentiation will evolve in accordance 
with its own structure. In the case of every object 
there will be a displacement of values which will modify 
the character of the object. Tale, for example, the 
potion of “air”, or of “wind”. During the easliest 
stages, air is conceived ss participating with thought 
the woice is siz, and, in retum, the wind takes notice 
cof us, obeys us, is “ good at making us grow”, comes 
‘when we move our hands, and so on. When thought 
proper is localised in the self, and the participations 
Detween air and thought are broken, the natare of air 
changes by virtue of this fact alone. Air becomes in- 
depenciest of men, sufficient to itself, and living its own 
fe, But owing to the fact that itis held to participate 
with the sel, i retains at the very moment when it i 
severing these bonds, « certein umber of purely buman 
aspects it stil has consciousness, of a iflerent kind 
‘perhaps than formerly, but its own nevertheless. Only 
‘very gradually will it be reduced to. mere thing, 

‘This phenoreenan is very general, During the early 
stages the world and the self are one: neither term is 
distinguished from the other. But when they become 
distinct, these two terms begin by cemaining very close 
to each other: the world is still conscious and {ull of 
intentions, the sl! is still material, so to speak, and only 
slightly icteriorised. At each step in the process of 
issociation these two tetms evolve in the sense of the 
greatest divergence, but they are never in the child 
(oor in the adult for that matter) entirely separate. 
‘From our present point of view, therefre, there is never 
complete objectivity : ut every stage there remain in the 
vonception of nature what we might call “adberences”, 
fragments of internal experience which stil cling te the 
‘external worid. 

‘We have distinguished at last five varieticsof atherences 
efined in this wey. There are, to begin with, during 
fa very easly stage, Secings of participation accompanied 
semactiznes by magical beliefs; the sus and moen follow us, 
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and if we walk, 1 is enough to make them move along : 
things around Us notice us and obey ws, like the wind, 
‘the clouds, the night, ete.: the moon, the street lamps, 
etc, send us dreams “to annoy us", ete, ete. In short, 
‘the world is filled with tendencies and intentions which 
are in participation with our own. This is what we have 
‘alled dynamic participation, in contrast to substantial 
‘participation, to which, however, it may led. 

‘A second form of adberence, clowly allied to the pre- 
coding, is that constituted by animism, which makes tbe 
child endow things with consciousness and life, 

‘A third form is artifcialim (see CW, Sect. 1H). 
‘The reader should be reminded at this point that arth 
ficial in the child is not 2 theory which after reflection 
systematically takes man as the point of departure for 
everything. The terms must be reversed, and that is 
Why artificialis has the same right to be classed among 
(he adherences as eniminm. The child begins by thinking 
of things in terms of his own ""1"": the things around 
him take notice of man and are made for man ; every 
thing about them is willed and intentional, everything is 
ongunised for the good of men. If we ask the child, or 
if the child asks himself how things begao, he bas recourse 
to man to explain them. Thus artificalism is bated on 
fealings of pasticipation which constitute x very special 
and very important class of adhereoces in the sense that 
wwe have defined. 

‘A fourth form is Snalism : the starting-point and thea 
the residuum both of animin and of srtifcislism, the 
deep and stubtom finatism of the child shows with ‘what 
difficulty external reality frees itself from schemas due 
‘to internal and psychical experience. 

A fifth forin of adherence is constituted by the ation 
of force: things make efforts, end their powers imply an 
internal and substantial energy analogous to our own 
‘muscalar force 

It is a striking fact that both the area of application 
and the strength of resistance ofthese adherences decrease 
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progressively throughout the mental development of the 
child, And not only do these adherences Inse ground 
Tittle by litle in correlation with each other, but their 
‘progressive disappearance seems to be proportional to 
the increasing clarity with which the child becomes 
conscious af fis subjectivity. In other words, the better 
‘the child succceds in dividing off the internal world from 
‘the external, the les stubborn are the adherences. 

‘Taree groups of facts may be mentioned in this can- 
nection, “In the fist place, as the child comes to notice 
the existence and the mechanism of his own thought, 
Ihe separates signs from the things signified : thus, names 
cease to belong to the things named, thought is interiorised 
and ceuses to pasticipate with wind, dreams are no longer 
regarded as emanations of objects, and so on. ‘Thus 
participations are Joogened little by lite, and even 
eliminated 

In the second place, in s0 far as the child discovers 
the existence and inwardness of his thought, animism, 
far {rom being strengthened is, through this aleve, com: 
‘promised and even completely destroyed. The decline of 
animism beings with it a progressive reduction of child 
dynamism. For 90 loug as things seem to be alive and 
consequentiy active, the forces of nature are multiplied 
Dy the child; and the elimination of life Ieads to a 
mechanization of force which means ultimately an im- 
ppoverisiment of the actual notion of force, This very 
f€eneral process of evolution which leads the child from 
a dynamic to 4 mechanical view bas been dealt with at 
Chficent length in connection with the details of children's 
‘explanations (o reader any further comment necessary, 

Finally, an the child becomes conscious of his sub- 
joctivity, he rids himself of bis egooentrcity. Fer, after 

it is in 50 far 0s we fil to realise the personal nature 
of our own point of view that we regerd this point of 
view as absolute and shared by all. Whereas, in so far 
as we discover this purely individual character, we learn 
‘tn distinguish our own from the objectiva poiat of view. 
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Egocentrcity, in a word, diminishes as we become con- 
scious of our subjectivity. Now the decrease of egocenti- 
city means the decrease of anthropomorphic inalizm, and 
consequently the decrease of al the feelings participation 
‘that are at the bottom of artiScialicn 

Progressive separation of the outer from the inner 
world, and progressive reduction of the adberences, such, 
in briel, are the two fundamental aspects of the frit 
process which we defined as a passage fram realism to 
objectivity, What we have just said aboot the relations 
between egocentricity and articialiam takes us on to the 
tnalyais of the second process, for it goes without saying 
that all these processes are closely related to each other, 
0 moch so, indced, that they may be said to be completely 
sndisoctable 

‘The tecond characteristic process in the evolution of 
he ides of reality & the passage from realism fo recigcity. 
‘This formula means that the eilé, after Daving regarded 
Iris own point of view as absute, comes to discover the 
‘posibiity of other points of view and to conceive of eaity 
fs constituted, no longer by what is immediately given, 
‘but by what is common fo all points of view taken 
together. 

‘One of the fist aspects of this process is the passage 
{tom realiam of perception to interpretation Properly 60 
called. All the younger children take their immediate 
perceptions as true, and then proceed to fterpret them 
Decording to their egocentric pre-relations, instead of 
raking allowance for their own perspective. The mast 
striking example we have found is that of the cloods and 
the heavenly bodies, of which chikdren believe that they 
follow us. ‘The sun and mace are small globes travelling 
a litle way above the level of the roofs of houses and 
following us sbout on our walks Even the child of 
6-8 years does not hesitate to take this perception as the 
expression of truth, end, cariouly enough, he cever 
thinks of asking himself whether these heavenly bodies 
<do.not ako follow other people. When we ask the captious 





248 CHILD'S CONCEPTION OF CAUSALITY 
quittan as to which of two people walking tn oppenite 
isections the rum would prefer to follow, the child is 
taken aback and shows how new the question is to hsm, 
CCildsen of 9-20 years, on the other baad, bave discovered 
‘that the sun foliows everybody. From this they conclude 
that the truth Les in the reciprocity of the points of 
view : that the sun is very high up, that it fellows m0 
ne, and that exch seni as jut above his, 

‘What we said just now sbout dreams is also to a certain 
cextent germane to the present process; the child hegine 
by regarding his own drcamé ae true, without. acing 
Ninself whether every ope dreams the sane a be dows 

‘Side by side with this realism of perception and images, 
‘there is @ logical realism which is far more important, 
We met with numerous examples of i ka the couse of 
‘ur studies on chil logic. Beloce the age of 10, on the 
average, the child does not iow that be is a brother 
in relation to his own brothers, The ideas of right and 
left, of dari and fair, of the points of the. compass, et 
are all subject to the law which is oocupying ie at the 
moment. These conceptions are at Get regarded as 
salute, 20 long a3 the peraoca! point of view is accepted 
fas the only pouible one ; after that, the reciprocity of 
relations grodually begins to make itsif alt .R., Chap 
TE and II). in the present voluroe (as abo in CW} 
‘we ave pointed to several fesh examples ofthis proces, 
examples which were of importance in forming the structure 
of veal. 

Such are, above all, the ideas of weight and density 
Daring the eatlest stages, an object is heavy or light 
according to the immediate judgment implied by the 
Gil's own point of view: a pebble i light, a boat is 
Ieavy. Later on, other points of view are taken into 
account, and she child will say, for example, that such 
‘and such a pebble is Light for him bat heavy for the 
‘water, and that a boat may be light forthe lace while it 
remains heavy forthe child. 

“These last examples bring us to the third process 
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Which marks the evotution of the child's idea of reality : 
‘hoaght evolves from realism fo relaticity. This process is 
closely related to the last, and yet diferentiates itsctl 
from it on certain points.” During the carly stage, the 
child tends to think of evesything under the form of 
Absolute substance and quality; alter that, bodies and 
their qualities seem to bim more and more dependent 
‘upon each other and relative to us, Thus, substances 
‘become relations, on the one fand, because the mutual 
counection of phenomena bas been seen, and on the 
other, because the relativity of our evaluations has been 
discovered. Tt would perhaps be ag well fo distinguish 
Tbetmeen these two aspects of “relativity”, but the 
second is, a8 a matter of fact, nothing but a combination 
fof the fist with the “reciprocity "of which we spoke 
just now, It wil therefore be enough to paint to this 
connection without complicating our classification, 

‘The moat striking example of this process s undoubtedly 
the evolution of the conceptions about life and movement, 
During the early stages, every moveroent is regarded as 
singulas, as the manifestation, tbat is, of a substantial 
sand living activity. In other words, there is in every 
roving object ammotor substance: the douds, the heavenly 
bodies, water, and machines, ete, move by themselves 
Even when the child succeeds in conceiving an extemal 
‘motor, which already takes away fram the substantiality 
of movement, the nla metor cates to be gtd 
‘us necesmry. Thos a leaf is alive, even though it 
swith the win, fa Ht ctnia its spntanelty even thoagl 
‘the wind is needed to set it in motion. Similarly, a dowd 
(of one of the beavenly bodies remains master ef its move- 
iments, even though the wind is necessary to start it on 
its path. But later on, the movemmt of every body 
Tecomes the function of external moveroents, which are 
regarded no longer as necessary colishoratars but a3 
‘sufficient conditions. Thus the movement of clouds comes 
10 be entindy explained by thet of the wind. Then these 
extemal motors ace conceived 23 themselves dependent 
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‘ppon other extersal motors, and so on, In this way 
‘there comes inte being a universe of relations which takes 
the place of « universe of independent and spontaneous 
substances 

Closelp analogous to this is the evolution of the idea 
of force since it is, as we saw, intimately counected with 
‘the ides of lif. 

‘The idea of weight supplies us with an excellent example 
of this advance towards relativity, and the evolution in 
this particular case is closely bound up with the advance 
towards reciprocity which we spoke of just now. During 
the earliest stages, weight is synonymous with strength 
and activity. A pebble sunk in water weighs on the 
‘water, even when the latter is motionless, and produces 
4 current towards the surface. An object floats because, 
being heavy, it has the strength to keep itself up. Weight 
isan ubsclute thing it is a quality possessed by certain 
Vodies, a variant of that fe, or subatantil force which 
we have described, Later om, weight is regarded as 
‘eative to the surrounding medium : bodies float because 
they are lighter than water, the clouds, because they are 
lighter than ais, etc. But the relation ie stil. vague : 
‘the child simply means that for the water in the lake, 
such and such a boat is light, but no comparison bas 
been made which introduces proportional volunies, The 
‘wood of the Boat is regarded as heavier than an equal 

fume of water. Finally, between the years of 9 and 70, 
“"tghter than the water begins to mean that the body 
‘in question is, taken af equal volume, lighter than water. 
‘Thus do the ideas of density and specific weight make 
‘their appearnnoe: absolute weight is succeeded, in part 
at any Tate, by relative weight 

‘The explanation of shadows and of night also offers an 
example of the progression from substantial to an 
‘explanation founded on relations During the earliest 
singes, night and shade are substances that emanate 
from clouds and bodies in general, and mbich come and 
G0 more or iess intentionally. In the ister stages, night 
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and shade are nothing but the effects conditicned by the 
spatial relations which regulate the diffusion of light. 

“In every domain the rubstantialist realm of pereption 
1s succerded by explanation wough geometrical and 
sdnematic relations, Rancing parallel with this growing 
relativity of phenomena in relation to each other, can be 
seen a growing relativity of ideas and notions in relation 
to ourselves and our evaluations, Thus the establishment 
fof relativity between phenomere leads to a relativity, 
between the measurer and what is measured, ‘The evolu 
tion of the notion of weight brings out very clearly this 
double development. On the one hand, as we have just 
‘seen, the weight of the body becomes riative to the 
medium constituted by the other bodies, and presupposes 
the establishment ofa tclation between weight and volume, 
On the other hand, the words “light” and “heavy” 
Jose the absolute meaning they had during the eeriest 
stages, and acquire & meaning that is relative to the 
Units of measurement that have been choven : the pebble 
is heavy for the water, light for us, etc. The absolute 
‘concept has become a relation, In such cases, the advance 
towards relativity ends by converging absolutely with the 
advance towards reciprocity of view-prints; in other 
words, the second and third processes as we distinguished 
‘them, finally merge into one. 

Such, then, is the evelution of the notion of reality in 
the child, Three processes help to make it emenge from 
‘te initial reallom and to orientate it towards objectivity. 
‘Tn what relation do these three processes stand to one 
nother ? The frst is of a purely social mature: the child 
replaocs his own individual and egocentric point of view 
by the point of view of others and the reciprocity existing 
between them, The second of these three processes is of 
4 purely intelectual order = substantialiam of perception 
is replaced by the relativism of intelligence, The third 
process is beth social and intelectual in cheracter: in 
becoming conscious of bis “I”, the child clears external 
realty of all its subjective elements, and thus attains to 
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objectivity; bat iti above all, scia ife that has forced 
the child to become conscious of his “ego”. Are we then 
to comcude that social factors determine the progresa in 
the understanding of reabty, or doce this progress itelf 
expltin the development of socal life? Let us note, in 
{he fist place that the three processes synchronise, All 
three begin very early, all three ate very slow, they 
remain pocampleted at the close of childhood and survive 
throughout tie intellectual development of the adult 
There is therefore every reason to believe that they are 
interdependent. 

‘As armatter of fact, we have here, a8 in the case of 
child logic, to suppose that social life is necessiry to 
‘ational development, but that it is not suffcient to 
cxeato the power of reaioning. Without collaboration 
Detween his own thought and that of other, the child 
‘would not, become conscions of the divergences. which 
separate his ego from that of others, aod he would take 
ich of his perceptions er conceptions as abiolite, He 
‘would therefore never attain to objectivity, for Inck of 
having ever discovered his own subjectivity.  Withont 
social ife, he would never succeed in understanding the 
eciptoxity of view-points, and, consequently, the existence 
‘of perspectives, whether geomsetical or logical. He would 
never cease to believe that the sun follows him on his 
Walks. He would be ignorant of the reciprocity of the 
notions of right and left, of depecdence, in short, of 
relations in general. It ie therefore highly probable that 
the relativity of ideas would ehide him. This, at least, 
is what we endeavoured to show in an earlier volume 
U-R., Chape. 11 and 11D. 

But at the same time, it would seem that reason, 
while if pearappones & social environment in which to 
Arvelop, at one point transcends it. Once it has berated 
the appearance of the logical norms in the child, the 
secial environment enables bim to become “permeable ” 
to experience. And when this acilty has been acquired, 
the collaboration of logical reason snd experience itself 
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suffices to account for the inteSectual development that 
‘takes place. 

With this last cemark we are fed to analyse the 
evolution of the idea of reality from the point of view of 
‘the influence of enviroament on intelligence, Here, we 
are at once confronted with a paradoxical fact  corapered 
with ourselves, the child is both closer to immediate 
observation and further removed from reality, Far, om 
the one hand, he is offen coctent to adopt in his mind 
the crude forms of actuality ax they are presented in 
observation: one boat will oat because it is light, 
another, becamse it is heavy, ete. Logical coherence 1s 
entirely sacrificed in such cases to Sdelity to fact, The 
‘auslity which results from phensmeniem of this kind is 
‘eot unlike that which i (© be found im primitive races 
and has been wittily compared by M. Bruzscheicg to 
causality as it was understood by Hume. Anything can 
produce anything : 90 long as two fats are given together 
{n raw oburvation, the one may be considered the cause 
of the other. We shall give this the name of phenomenisio 
causality. itis the starting-point of « large number of 
chiligh notions. The moon that follows us, the douds 
that go with the rain, the beaviness or ightnest of Boating 
Dodies—all these are phenorenistic associations at the 
start, which later on lead the child to say: the moon 
moves along because { do, the clouds are the cause of 
rain, Soating ia determined either by heaviness or by 
lightness, ete. Whea the child is presented with @ new 
and unknown fact, such as toy engine, this phenonvenitic 
tum of mind comes ont very clearly’ the child makes 
amociations at random, comecting any one thing with 
another, and immediately takes these associations as 
cane, 

‘But, in another senee, the child is far farther away 
trom reality in his thought than we are. Reality, for 
fim, is sil overgrown with subjective adherences it is 
alive and artifeial: words, Greams, and thought reside 
in external objects: the ‘world is fled with forces 
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Phenomenistic relations themselves take place against 
4 background of dynamism, either magical or animistic. 
Thus the fact that the mova fellows us is immediately 
interpreted by means of pre-elations, one of which makes 
‘the child think that be hae power over the moon, the 
other that the moon is interested in his. 

‘This paradoxical doatism of pure phenomenism on the 
‘one hand, and of magical dynazism, animistic or artificial- 
ist on the other, is a new manifestation of hat dualism of 
juxtaposition and syncretism which we examined in our 
tarlier volumes (J.T, Chap. IV, and J.R., Chap. I} 
Child thought proceeds by juxtaposition “of ite elements 
‘There is a synthesis, but the terms juxtaposed in this 
‘way are embodied in subjective schemas, ayneretism 
consisting in connecting everything with everything ele 
in acoordance with the hazards of « mental orientation 
that is mbjective and egocentric. 

‘The counterpart of this paredoxical dualism of pbeno- 
smcnism und egocentricty is the following : a8 it develops, 
the idea of reality tends to Decome both desubstantialised 
and desubjectifed. Reality. at the child conceives it, is 
desubjectified with the years, in the sense thet the 
adherences of animism, of artifcialiso, and of dynamism 
‘are progressively eliminated. But at the same time, 
reality becomes demubstactialied, in the sense that a 
universe of relations gradually takes the place of the 
universe of absolute substances which were ssmumed by 
primitive perception. Movement, weight, shadow, amd 
night, fore, etc. are all of thera notions whose evolution 
Sn characteristic in this respect. 

In hort, from the point of view of the action of the 
physical environment upon the child, we are faced with 
4 continual paradox: the child is both nearer to end 
farther from the world of objects than we ate, and in 
evolving an adult mentality be both advances towards 
reality and recedes from it 

Af by empiriciem we mean the doctrine according to 
‘which inteligence is entirely moulded by its environment, 
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thea we must admit thet empiriciom fas to explain the 
‘paradox we have spoken of, and for two tessons, In the 
fit place, the empirical hypothesis is in conict with tbe 
cdreuinstance thet the more primitive childish inteligence 
fs, the farther it is removed from what we call reality : 
‘the initial confusion between the ego and the extersal 
world, the existence of lasting subjective adherences, 
«re suffcient to show that the physical enviremment does 
not imprint itself aa such upon the mind of the child, but 
‘tat it is assinllated by macans of schemas that are drawn 
from internal experience. According to the opposite 
Ahesis, the most peimitive thougt would have, on the 
contrary, to be that which was nearest to external objects : 
ure phenomenism would have to exist to the exclusion 
of any adherence of internal origin, It aay be objected 
that these adherences can be explained by the ermpircal 
hypothesis, in the sense that the mind fret dizcovers ite 
‘own internal sensations, and then having associated them 
together (in the phenomenist mmannet) proceeds to project 
the result of those associations into the external world. 
‘This projection would seem to account for the pamdox 
mentioned above, but the question remains as to whither 
the child really discovers bis own mind in the samme way 
as he explores by pure phenomenian a new object pre- 
tented from the external world. Now, obviously, the 
child does nothing of the kind. For, while the external 
world is perceived by means of scheess of intemal origin, 
intemal phenomena (thought. speech, dreams, memory, 
te] art in their tura conceived oaly through schemas. 
‘ue to external experience. The child vivifes the external 
‘world and materialises the internal universe. Thns at no 
point Is the child mind completely ruled by pure pheno- 
tmenison, What one observes is a reciprocal digestion ef 
objects by endogenous scheroas, and of peychical experience 
by exogenous schemas. Such phenomenismn as exiets in 
‘the child is never pure, and those who want to revive 
cemmpiziciam ix order to explain the point of contact between, 
child thought and the extemal world wil have to eom- 
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Blete it by 0 theory of intelectual atsimilation, which 
‘nwans that they wil have to sbandoa empiricism as such, 

In the second place, the development of the idea of 
realty in the cfild scems to ws inexplicable on the 
trapinical hypothesis for the retson, to which logician 
lave often drawn attention in anciber sphere, that © 
false notion does not im itself die trom a trve one, 
‘Tans the observation that the heavenly Bodies (ollow us 
about contain nothing incorreet in itu. Only the 
confrontation of one's own point of view with that of 
others, and the canstraction of © wodd of impersonal 
relations show the impossibility of the phenomencn, 
Further, the concepts of weight, of density, of force, of 
moverent, ete, cannot be imposed by any experience: 
nly aa act of choice, due to the logical structure charas- 
‘eintic of the particular stage of intelectual development 
‘aan account for the presence of one particalar conception 
among the collection of possible conceptions. There is 
10 truth without relations, and there can be no concepts 
without choice; s0 there can be mo facts without inter- 
pretation, and no interpretation without certain dominant 
ental tendencies. The construction of reality cannot, 
therefore, be the product of presture exerted then and 
there by’ the physical eavironment : reality is built up 
by intelligence, which meare that reality, as it appears 
(o the cul, is the fait of 3 genuine collaboration between 
the mind and the work! around it. 

TDoes this mean that we ace to cegatd knowiedge as & 
tree construction ofthe mind, whith would mean admitting 
a more or les rigid aprioriom ? Tt shosld be noted that 
from the point of view of modem biology such @ theory 
is uot absurd. According to a contemporary school, the 
eaviroament does nat act vpon bereditary mechanitms 
fsequired characteristics we ot transmitted. Thur the 
reaction of the organism to its environment is conditioned 
by a structure which i transmitted from germcall to 
germ, without sufising any external change other 
‘han chemical infnenoes capable of intoxicating the whole 
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oxginiom. Such a strocture is therefore radically ine 
Sependent af its environment and of the ioftuences which 
this environment may exercise upon the soma. From this 
point of view, intelligence Heel! might easly be thougit 
4 paaoens a Sued stroctare, and the sensations by means 
of which the eaviconment imprints itself upon the mind 
right be thought to mingle and combine in obedince to 
lewa that were completely foreign to this exviruamext, 
‘An a prioc theory of knowledge works in perfectly well 
with a peychological biology. “Apart from any question 
ot ‘heredity, moreover, the “Gestalt” peychology of 
‘Wertheimer, Kehler, and Koflka,* would sez to constitute 
srevivalof aptiorim : forif every peychicsyntheais implies 
‘the appecrance of a general featire that is mew and not 
reducible to the sum ofits parts, it seems that the structure 
of knowledge enust be irreducible to that of reality, 
Kehler? it is. true, claims to find “ structures" in the 
Physical world, which fact seems at variance with our 

torpretation. But it remains an open question whether 
the " Naturphilovophie ” which at bottom M, Kehler is 
‘trying to establish alonguide of his experimental peychology 
‘would wot love vome of its value if the author were (0 
expeom the problem in terms of Criticism instead of 
‘ying to retrace in the physical world the seme structures 
faa be fds in the human spirit. 

‘Be that as it may. it is possible to conceive an apsiorison 
defined within the limits of experimental poychology. 
But the a priori hypothesis is, to say the least of it, 
unnecessary for the interpretation of our resulta, Is 
Addition, if seems unable to account for two facts, with 
‘the second of which itis even in Bat contradiction. The 
first ip that, far removed though the child may be in 
‘certain reapects fram pure observation, his docity towards 
experience is nevertheless suficient t0 give tise 10 « type 
of causality that is properly phentmenistic. Above all-- 
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tnd this is the secmod fact—the idea of reality undergoes 
‘with age a progressive transfonnation, This means that 
the categories of child thought ere cepable of evolotion. 
Now, apeioriam presupposes Sxity, whereas every change 
4m the actual structure of thought seems to show that 
‘thie structure is plastic to the action of external things, 
‘whether this action be immediate ox remote. 

‘The truth, in short, lies haif-way between empiricism 
and aprioriam : intelectual evolution requires that both 
tind aod environment sbould make their contribution, 
‘This corabination has, during the primitive etages, the 
semblance of contasion, Dut ax time goes on, the mind 
‘adapts itself to the world, and transforms it in such a way 
that the world can adapt itsef to the mind, What is 
‘the mechanism of this adaptation ? This is the question 
wwe stall try to answer in § 4. In the meantime, let us 
make 2 deGnite statement of the results of our analyses 
regarding the ideas of camse and of law. 





#2, CAUSALITY AXD THE CuLD.—The evolution of the 
‘den of cauality ix the child follows very mach the mame 
lines 28 those we have just bom observing in connection 
‘with the notion of reality. mt it is important at thie 
point to recall the tacts in all heir complexity. If we 
decide (© do away with any arbitrary simplication, we 
‘hal) find no leas than 27 types of causal relation in child 
thought. Letusfint make an analyticalsurvey of these,and 
(hen try to establish the laws which control thes evolution. 

‘The frm type is that of psychological cammaity, which 
4s both cautl and final: let us eall tthe matuation type 
For example, God or men tend us dreams because we have 
done things that we ought not to have dove. This type 
is, no doubt, the mast primitive, but itis also the one that 
survives the longest. Its scope is reduced, however, as 
‘meatal developmest proceeds, since things in general 
cease to be thought of a5 cansious oF os specially made 
by men. But during the primitive stages the motivating 
relation is omnipresent. Elewhere we have designated 
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aa precausality this tendency to take a paychological 
olive as the true onse of everything: there are two 
Saltve mountains, because there rust be ove for grown 
‘ups and ane for childzen, and s0 on. 

"The second type is that of pare fication. This type 
‘overlaps with the preceding one to & certain extent, but 
‘gradually separates itself from it, When the child ays 
that the river flows $0 as 10 go into the lake, the river is 
‘ot necessarily endowed with comsciowsness, nor the malers 
fof things with = motive. There i simply Snality, without 
cither the origin or the consequences ofthis 6naliun being 
noticed by the ehild. It is much the same when we say, 
in accordance with ordinary cammon-sense, that ducks 
have webbed feet 0 a3 to swim better. Implictly, of 
couse, there is present some idea of « divine plan, oF of 
contcious and voluntary effort on the part of the dack, 
But these links with paychological camsality are not 
perceived or made explicit, which shows that finalism 
fs (0 be distinguished fram tootivation 

A thind type is constituted by phenomenistic causality: 
(wo facts given together in perception, and such tit no 
relation subsists between them except that of contiguity 
‘in time and space, are regarded as being connected by 
relation of causality. A fir lit under an engine or along- 
side of it is regarded as the cause of movement, Jong 
before the child has attempted to find a single inter- 
metiary between this fre and the wheels of the engine. 
‘A chill will say that one pebtie sis tothe bottom of the 
water because it i white, that anotber pebble is Tight 
Decause it fs black, that the moon remains suspended i 
the sky because it is yellow and bright. and so on. Any- 
‘hing may prodace anything. 

‘This form of causality iS undoubtedly independeat of 
the preceding forms, since the connections which it 
implies are imposed by the extemal worl itself, But 
‘we cannot, a8 Hume woold have liked to do, regerd 
phenomenistic causality as the only original form of 
Causality in the child. For phenomenistic canality is 
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exeotially unstable ; as soon at iti established, a pheno- 
enistic relation transforms itself into one thet ia anit 
sist, dyeamie, magical, ete. Tams the child who thinka 
‘hat he isthe cause of the movements ef the meon always 
interprets this relation in a way that goes beyond the 
limits set by pure phenomenism. Up to the age of 4-5, 
hae thinks that he is “forcing” or compeling the room 
to move; the relation takes on an aspect of dynamic 
‘participation or of magi. From 4 to 5 be is more inclined 
to think that the moon is trying to follow him: the 
relation te animistic. ‘The child who striboten to the 
fire the movemant of the engine, immediately lends to 
the fie w force, the capacity for making ir, et. 

‘The phenomenistic relation is therefore essentially 
vicarious ; it clears the way for the dynamic and other 
Jorms of relations which follow imesedately pon it. One 
feven wonders whether the phenomesistic relation would 
‘exist if there were not other forms of relations to support 
{t,  Rather does it sera that the mind of the very young 
child, saturated as it is with dynamism, with ‘inalie, 
with animism, with magi, with pre-cauulity, with arti 
ficaliom, etc., when it is confronted with new phezosena 
cestablisbes at random spatial and temporal contiguitis, 
and sees relations between any one thing and another. 

To short, though it cannot be reduced to cautality by 
rotivation, ets, phenomenistic causality, such aa we find 
it in the child, would seer to be capable of existing in a 
‘mind already attuned to other forms of relation. Ths 
Phmnomenistic causality is to these other forme what, is 
‘ur case, induction is to dedvction properly 30 called: we 
‘make inductions fudependently of asy sort of deduction, 
simply by empirical groping, but we do 10 because we are 
‘perpetually on the lookout for some possible deduction 

‘A fourth type of relation is participation This type is 
sere frequent than would at frst appear to be the case, 
Tout it disappears alter the age of $5. 1% principle is 
the following : two things between which there subsist 
relations either of resemblance or of general efiity, are 





SUMMARY AND CONCLUSION ofa 


conceived as having something in common which enables 
them to act upan one another at 2 distance, oF mote 
precisely, to be reganded one at & source of emacations, 
the other as the emanation of the Bnet. Thub air oF 
shadows ic 4 room emanate {com the siz and shadows 
‘out of doors. Thus also dreams, which are sent to us by 
binds " who like the wind " (€.W., Chap. 1, § 2) 

Closely akin to participation is magica causally (Sith 
type) migic being in many respects simply participation: 
the subject repuds Kis gestures, is thoughts, or the 
objects he handles, as charged with eficary, thanks to the 
vey participations which be establishes between those 
estar, ef, and the things around him, Ths a certain 
‘word acts upon a certain thing : a certain gesture will 
protect one from a certain danger; a certain white pebble 
will bring about the growth of waters, and x0 on, 

Tin ity origins participation is connected with certain 
conditions of logical structure to which we shall return 





of a given feature by its necessity, 
but this necessity is parely moral: the douds ‘must ” 


‘would be of no use, etc. 

Closely akin to peychological causality ar finaliem, bat 
with an added element of necesity, moral causality is 
algo related to that form of participetion which we have 
called dynamic: external objects have intentions which 
participate with ours, and in this way cur desies force 
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hom to obey us in sovordance with purely moral or 
payebical laws. 

"The seventh type of ceation is arlificialst caueliy. 
Paychologieal casmallty o gre-canmiity js st the start 
neither purely moral nor parely physical. A given event 
4s explained straight away by the intention oF motive at 
‘the back oft, bu the child doce nat ask himuet how this 
Intention has worked itvelf out io sction. Since all ature 
—both matter and conscioasness—is nathing but life, the 
problem does not arse. AS soon as the two terms come 
lo be difereatinted, aticialist cansaty appesrs, at the 
‘sume time as mort! eapuility and in the nature of its 
complement : the event or object to be explained is then 
conceived as the object of human creative activity. This 
shows the family resemblance to the preceding types 
‘hich are all capable of growing into actfcialism or of 
finding themselves completed, thanks to this oew type of 


‘An eighth type is animistic causality, or what might be 
called causality by realisation of form. “The existence of & 
character or forma is explained by an internal biological 
tendeney that Is both alive and conscious. The sun is 
‘hat it f because, after having been made by men, it 
rows, Mountains have grown, etc. Clouds and the 
heavenly bodies move slong because they are sive. This 
isthe complement of articial causality : external motors 
act on things only if the latter possess an interoal motor 
capable of carrying out the directions and commands 
received from without. 

‘A ninth type, which & simply left over from the pre- 
coding is constituted by dynamic causality. Once aninisa 
‘Proper has been eliminated, there still remain in objects 
forces that are capable of explaining their activity and 

primisively 





their movements. Thus, pri force is confused 
swith life Helf, but dynamism outlives animism, just as 
Sinalism outtives pre-causality. Throughout this book we 
hhave had occasion to point to the very general cheracter 
‘of childish dyzamsiam. 
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A tenth type of relation is explanation by reaction of 
ae serrowning medi. Tt 3, propesiy speaking, the 
blla’s frst genuinely physical explanation. For all the 
‘preceding forms appeal either to motives or to intentions, 
either to oocolt emanations or to mystical manufactures, 
‘But reaction of the surrounding medium implies, and, 
for the first time, the nesd for defining the " how” of 
Phenomena, ie. the need for continsity and contact, 
‘At Gist reaction of the surrounding mesiuen stil goes 
hhand in hand with animistic dynamism. Only it completes 
this dyeamiam with a more exact machanisn, Thos the 
clouds ace cegarded sa settog themselves in motion, but 
‘onde thio mavement is started, the cloods are driven along 
bby the alr which they produce by their fight. Later om, 
reaction of the surrounding medium wil serve to explain 
purely mechanical movements, Thus projectiles. which 
fre supponed to be devoid of aay spontaneous movement 
are pushed along by the air which they make in moving, 
‘The prime motor is thas the hand that throws the pro- 
jectile, ane cot am internal foroe, as in the case of the 
‘loads. We have seen what universal ave childven make 
af explanation by reaction of the surrounding, medium, 
‘The movement of loads, of the heavenly bodies, of water, 
of air, of projectiles, of bicycles, of axroplanes, of boats, 
of tope, the effects of centrifagal foroe—all these are 
redaced to a schema which up till now was thought to be 
pecaliar to Greek and medieval physics 

‘An eleventh type of causality is constituted by 
mechanical ceucality properly so calle, 42. explanation 
bby contact and transference of movement ; the wind 
‘Pushes the clouds, the pedals make the bicysle go, etc. 
‘This form of cawlity appears between the years of 7 
and 8. It is always the result of eliminating dynamism, 
‘The child who always begins by attributing these move 
‘ments to the collaboration of to forces, one intemal 
(the object's own free) and the other externa, gradvally 
‘ames to look upoa the internal motor as unnecesary. 
“At this point explanation becomes mechanical. Very 
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often the schema of reaction of the surrounding medium 
serves as & transitional stage between the dynamic cbsr- 
fcter of the early stages and the mechanical character of 
(he later explanations which the child may offer of a given 


A twelith type of relation is wat may be called cavanlity 
ty ceneraiion. "The explanation of movement saturally 
‘admits couch more eaaily of being reduced to the 
‘wrchanical type then the explanation of how bodies are 
actually produced. And at the stage wha children being 
their ideas of moversent in general under the heading of 
‘mechaniam, they stl! look to azticallam and animism to 
‘explain the origin of things. How, then, will an attempt 
‘ata rational explanation of this origin fiat present itsel!? 
‘We saw that in the matter of the beavenly Bodie, of the 
clouds, ete, a4 soon ag the chilé has given up the idea 
‘that they were made by ten, he tries ts think of them as 
being born out of each other, This is the type of relation 
‘hich we sball call generation. The sua, for example, iv 
regarded as a little living ball that bas come ont of a fery 
‘loud ; the clonds themucives have come out of smoke, 
of air, of fre, etc. This ie simply an extension of the 
‘animistic idea, with the added notion of « transmutation 
of substances. The idea of such teanesontations is often. 
{imposed by relations of dynamic participation ; the child 
feels that there is a relation between rain and Clouds long 
before knowing that the one coones out of the other. He 
‘begins by saying that the cloods “ come with * the main, 
‘thes, from the moment that the rain ceases to be thought 
‘of as made by men, he imagines that it comes out of the 
lovds. Thus © mere participation between intentions 
and movements clouds are at first beieved to accompany 
sain, just as the sun axd moon accompazy ws, not for any 
yeason, but because they are made to) gives rise little by 
Little to the idea of generation proper. 

‘Frown this type of explanation to tbe thirteenth, namely, 
to explanation by substonta! entiation there Ig but & 
step. We ball ay that there is identiScation when bodies 
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‘that ure born from each otber one to be endowed with 
‘the power of growth as it exists in living beings. Ttis not 
always easy to draw the line, but it is useful to note the 
iflaresee. For instance, great progress bas been mado 
‘when thr sun is no longer believed to bave been bora af 
loud, but is regarded as a collection of clouds that bave 
“rolled themselves up into a ball” In the frst case, the 
‘su is looked wpan 29 2 living being that is very small at 
first and gradually grows bigger. Ln the second case, it x 
regarded mesely a3 matter resulting from the fusion and 
Durning of other inert matters. It will be remembered 
haw frequent were these explanations by identifation 
between the years of 8 and 20 

‘Once this thirteenth type of explanation bas detached 
‘teelf from the preceding type, it quickly gives rie to 
‘the more subtle fourteenth and filtenth types. The four- 
teenth is characterised by the schemas of condensation 
and rarefaction. For itis not enough for the child to say 
‘that the aun has been made by clouds that have rolled. 
‘themselves up into a ball, or that a stooe is formed of 
earth and sand, The qualitative differmces have to be 
‘explained, which separate bodies of similar origin. The 
child thea makes the following perfectly natural hypo- 
(hesis, That the qualities of the sao result from the fact 
‘tbat the clouds have been “ well packed” (serés). ‘That 
‘the hardnass of the stone comes from the fact that the 
ceacth is" clase (serede) Thus the matter that makes up 
‘bodies is more or Jess condensed or rarefied, Naturally, 
‘the child does not seek, as did the early pre-Socratic 
thinkers, to reduce all qualitative diferences to diferences 
‘of condensation. Nevertheless, between the ages of 9 
‘tad 10, we can see a very general attempt at explanation, 
‘by condensation. This shows with particular clearness in 
‘the evolution of the idea of weight. Acoarding to the very 
‘young children, bodies are beavy in proportion to their 
‘re, and the child has no notion of differences in specific 
Seasity. ‘The older ones, on the contrary, say that the 
‘water is Hight because itis" thin, or “liquid, whereas 
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‘wood and stone are heavy because they are “big”, 
“thick”, “fall”, and so on. In short, putting aside 
ristakes'ln the ovolution of weight, water is 2 rareed 
‘matter, whereas wood and stove are condecsed matters. 

‘The fifteenth typeof explanation i in a sense, simply an 
extension of the Last: it ix that of aiowsic composition, 
From the moment that bodies are regarded as the result 
of the condensation or rarefaction of original ebstances, 
it follows inevitably that sooner oc later they will be 
conceived of as made up of particles tightly or loosely 
packed together. This is the conclusion which the child 
‘somes to with regard to stones : the stove is made of ttle 
stones, which are made of grains of marth, etc. 

‘The sixteenth type of explanation is spatial explanation, 
‘Thus the explanation of the cone-shaped shadow eppess, 
‘in the later stages, to principles of perspective. Similariy, 
‘the explacation of the rise in the water-level due to the 
‘zumersion of solid bodies eppeals, alter the age of 9-10, 
to the volume of the immersed body. This is rather an 
advanced fora of explanation and comoquctly only 
‘ccasianally to be foand in children. 

Finally, the seventeenth type of explanation, the most 
subtle, bot towards which most of the others tend, is 
explanation by logical deduction. A good example of this 
‘was supplied by the experiment of the communicating 
‘vemsels: the level of the water i the same in both branches, 
0 some of the children told us, Because the water can go 
equally well in ove or both dicections, and this is what 
‘explain the final equilibrium. This is explanation by the 
principle of muficient reason, All mechenical explana 
tons, spatial, atomistic, ete, appaal sooner oF later (0 
‘the principle of deduction, and this type of explanation 
fs therefore one of increasing frequency after the age of 
0-51. For example, from the laws which he has observed 
‘in connection with the outing of boats, the rise in the 
‘water level, the child gradually draws explanations which 
imply concepts, uch as density, specibc weight, and #0 
en, These coucepta are pure relations; they are chosen in 
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view of deductions to be made, and are not imposed by 
facta, 


Having distinguished these seventeen types, we con 





peyehologial, 
magical types I-VD. Daring the second stage, the 
‘explanations are artificdalst, animistic and dynamic 
(types VI-IX), and the magical forms (TTT and TV) 
‘tend to diminish. Finally, during a thd period, the 
receding forms of explanation disappear peogreavely 
And give place to the more rational foros (X to XVID). 
‘Thus the frst two periods are characterised by what we 
Ihave called pre-causality (in tbe widest sans ofthe word), 
ia, by the confasion of relations of a paycbologica) of 
Dlologleal type in gener with ralations of a mechanical 
type, and true causality does not appear tll about the 
‘gs of 7-8 (tied period). 

‘Three Seem tus to characterise this evolution: 
the desubjectication of canality, the formation of seriea 
{in time, and the progreasive reversibility of the eystems of 
canoe and effect, 

‘The fiat process is very definite, Caueaity, like the 
whole of reality, is at frst toeming with subjective 
flements. No ditinctioa is drawn between motivation 
and physical causality (types I. II, VD or between 
musenlar and masual activity tnd mechanical action 
(types VII and TX), or again between the inituence of 
mind en Body or of the body on itself, and the inuence 
of external objects on each other (types THT, TV and 
VIII). As to phenomenistic causality, it 56, a8 we saw, 
‘essentially vicarious and sastable. In the course of out 
studies on child paychology we Bad expected to fx upon 
p78 as the age before which no genuinely physica ex- 
Planation could be given of natural phenomene. Our 
resent enquiry entirely confirms this expectation, Aiter 
17-8 the more positive fora of causality gradually supplant 
the others, and we can say that at the age of about 11-12 
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‘the evolution is completed. There is, therefore, in the 
domain peculiar to causality « proces of evolution exactly 
‘imilar to that to which we drew stteation in speaking 
of reality: confusion of the self and the universe, then 
Progressive separation with objectification of the causal 


‘The second process ia peculiar to causality: it ip the 
constitution of temporal series. What strikes one mest 
bout the child's more pricsitive forms of causality is the 
Immediate and almost extratempore! character of the 
relation. It was the same with particimtion: the 
moment we have made a certain movement in & room, 
the air rushes into our hands through closed windows 
‘As soon as we bring a copy-book up to the table, the 
shadows of the sky or of the trees come and interpose 
‘theeselves between our basd and the wood of the table, 
‘As soon a8 we wall along the street, the sun ot the moon 
Degin to mave. Not a thought given to tbe question 
of distance oof how loug the action would have to take in 
traveling from the cause to the effect. Joined to this 
relative immediacy, is a remarkable abseace of interest 
tu to "how" phenomena occur. Thus, according to tbe 
‘very youngest children, the pedals make the wheels go 
round without being in any way attached to them, simply 
Dy influence. The fire makes the wheel ofthe engine tara, 
ven 50 centimetres away. There is no contact, during 
‘the primitive stages, between cause and effect. Immediacy 
of relations and absence of intermediaries, such are the 
‘two outstanding characteristics of causality round about 
the age of 4-5. But such features are completely absent 
from childres of zr-r in mabjects of which they Jnow 
nothing. Thus, i is more or less impostible for a child 
of ro to understand how x motor-car works. Nevertheless, 
‘the child presupposes pipes, cog-sbeels, chains, and belts 
‘to act as intermediaries between the petrol and the wheels, 
From 7-8 cowards, excelent explanations from memory 
ate to be found couceming bicycles, whereas before this 
‘age the various parts were believed fo act on one another, 
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but never in the same order. In the sphere of nature, 
the establishment of contacts and of series in time is alo 
‘very definite. The atep from pre-catsality to mechanical 
camality in the explanation of movement ia a good 
‘example ; and the explanation by reaction of the sur 
rounding medium—en explanation which serves 18 2 
transition between the two extreme types of causality — 
aria preciely the presence of 2 red for a chain of 
intermediate Links between cause and effect. There is, 
therefore, in every sphere @ constant progression towards 
‘the establishment of series of intermediaries, and series 
cocdered in time. 

‘We shall not go 30 fas as to say, however, that even in 
‘the earliest formas of the causal relation there iy not 
feeling of before and after. Indeed, it may be that although 
cuuse and effect are infitely clase, the child st retnaea 
to reverte the terms This is special probiees, which we 
hope to take up again with I. Meyerson, AN we are 
saying for the raoment is that between cause and eflect 
there is na serien properly so called : there is nothing at 
A, and progress consists precisely in establishing chains 
of intermediaries such that each shoud be the eflect of 
the one that precedes it and the camse of the ove that 
comes after it. 

‘A thint process in the evolution of causality is the 
progressive establishment of reversible series. At fist 
sight this aspect of the question seems to be in contra- 
diction with that which we bave just been discussing, but , 
‘wil soon be seea that this is not the case. If we examine 
4 mechanism of any complexity that as been correctly 
‘understood by a child of 8-10, we shall alwage find that 
it is a reversible mechanism. "When the stooe bas been 
‘understood to be composed cf little particles of earth, the 
child admits that the stooe can be decomposed ‘into 
arth. When a child has understood bow the pedal of a 
Vigyele ruaken the wheel move round, be sees that by 
‘turing the wheel the podals can be mide to tum. The 
child believes that the cloud is made ef smoke and thet 
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‘this is how it produces ie : from this be coocides, sooner 
‘or later, that the dood can tum itself back into fre and 
in this way give nse to thunder and to the heavenly 
‘bodien, This revensbiity does not exclude the existence 
cf a series in time. Only, the series ia question 19 one 
‘that can Iappen in two diferent dictions, 

Now, if we really look into the matter, we shall find 
‘that all the more advanced forms of explanation in the 
child are reversible. Mechanical causality is obviously 
to, So alo is causality by substantial identification, é 
bby transmatation of the elements, Children, at any rate, 
have 20 doubts om this point: air produces fire, and 
fie, air; water produces smoke, and smoke, water, ets, 
Causality by atomic composition follows the same’role, 
30 much 30, indeed, that the child always becomes in- 
volved fn vicious circles when be applies it for the first 
time the stone is made of earth, and vice versa, Later 
on, theee vicious ctces cover more ground, +4, a greater 
number of intermediaries are introduced between the 
‘extreme terms of the series. Bot the explanation fs oti! 
dreular. As to spatial and deductive explanations, it 
ves without saying that they are reversible, since they 
‘mit the time element. 

‘The primitive forms of causality, on the contrary, are 
alirreversible. Take, for example, peychological, magical, 
fimalist causality, etc.: an action or a motive exphine 
a given phenomenoa, but the revene is inconceivable. 
‘Artfcialion i a the sane case: men made the universe, 
‘but the univene did mot make zoe. Participation raise 
«special problem : its immaediacy seems to imply reversi- 
Diity. But in every participation there are emacations 
tnd there i the source from which they ismue. This is 
therefore anything but reveriility. OF all the types of 
causality that come before that of mechanical causality, 
‘explanation by reaction of the surroanding medium i the 
‘one that points most clearly to a beginning of reveraibulty. 
Bot this is peeisely the type that clears the way for the 
higher forms of explanation. 
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‘The progres from reversibility to reversibility is thas 
continuous. This process, moreover, seems extremely 
‘atural if we bear in mind the manner fo which the idea 
af reality grows upin the child. For the primitive sniverve 
fa both strewn with subjective adberencee and very neat 
to immediate perception, Now, ix oo fax as itis tinged 
with the chiles subjectivity, this universe is irreversible: 
‘the flow of conscinuanes, paycbological time, the whims 
of desizes and actions which follow one another withoat 
‘order or reperition—all these things are projected in their 
entirety into the external world.” Similarly, in as mock 
aa {¢ is near to immediate perception, tbe child's universe 
{is irreversibie, for perception never shows us he same sun 
nor the sare trajectory, nor the same movensents twice, 
Events cannot happen over again in the sae way. It 
4 the mind that bailds ap reversible sequences under- 
neath perception. To the extent that the child's universe 
fs removed from these constrictions and dese to the 
immediately given, it is ixeversible. Thea the advance 
‘towards reversibility shown by the development of child 
ccautality follows exactly the same lines as those 

the processes defined in connection with the idea of reality, 
tis not our business to compare these results with the 
conception which M.E. Meyerson bas so ably defended 
in his works o@ explanation in the sciences. Anyone can 
son the afnity between the three processes we have 
distinguished and that “identification” to which M. 
‘Meyerson bas reduced the progress of causality. At the 
same time, we prefer the ward reversibility to the word 
‘identity for characterising the causality of the later 
stages, because, even if itis true that to explain always 
means in tbe lit cesoet to dedace, itt not By any saeans 
4 sure that to deduce means the same a5 to identify. 
(One can also say that Geduetion fs simply, as Mach and 
Goblot have shown, a constraction, and this view would 
‘ond to bring together causality and legabity, after baving 
Kept these two notions strictly apart. 

‘What conchusion are we to draw from our study af 
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hild causality ax regards the intiuence of physical environ. 
meat on the growth of inteligence? Here, again, wean 
‘aly note that the mare prisstive the ideas of the child, 
the further removed are they from the physical environ 
‘ment as we know it. All the eariy forms of causality 
‘magic, finalize, animism, artisclali, and, above all, 
<dynamiom, are inexplicable if we Go not cow that between 
‘enviroment end consciousness there come 10 be inter- 
[Posed schemas of internal origin, £4. psycho physiological 
febenas, The starting-point of causality is a non- 
<&ferentiaton between inner and outer experience: the 
‘world is explained in terms of the sell. 

‘Are theae facts, then, & confirmation of Maine de 
Bisan’s paychologcal reaica? We have already smea- 
toned, in comection with the idea of force, what seemed 
to us to be the difsculties of such a docttinc, With 
regard to causality in general it will therefore be enough 
‘o say that if the world is interpreted by the very young 
child in terms of bis own "1", the “1 in its turn fe 
explained ia terms of external experience. We have 20 
more direct cognisance of the self than we have of extarua! 
objects. Participation and magical causality ahow, on 
the contrary, that it ia for lack of having discovered his 
‘own subjectivity tbat the young chill fees his gestures, 
is words, aod his thoughts, to be bound np with the 
objects themselves. We do not therefore, as Maine de 
iran maintained, begin by discovering interoal causality 
and then proceed to transfer it into objects. Caumality 
is the restlt of « sort of bodily contact between the 
‘ocganizn tod the world, which is poor to consciousness 
of self, and thia bodily contact takes us back to the notion 
of an assoilation of things by thought, a notion to which 
we shall return later in § 4. 

(On the other hand, to make exsality into an 2 prior! 
form, fixed once and for al ic the strocture of the mind, 
is to raise insuperble dificalties, For, after all, why 
should not causality xppear from the rs in its completed 
form? Why does it evalve to the exteat of giving rise 
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to 17 forms, distinguishable among children alone? Why 
4a it dependent upon the influsace of environment? Ti 
these are, in cawality, signs of a strutture hich eludes 
empirical explanation, it will have to be admitted that 
‘this structure js plastic, and this leads us back once 
‘more to the hypothesis of ax assimilation of external 
objects by the organism, such that the objects modify 
the organism, and auch that the organiem in its turn 
Adapts things ontside to its own peculiar structure, 


§)3. Tum cttnp's ea oF Law —The notion of law 
prevents in the child, as Indeed in the whole history of 
thought up to modena times, two complementary features 
universality and necessity. Law is a constant and 
necessary relation. M-E. Meyerson bas dour vey useful 
work in drawing attention to the dificolties of the 
position, and in distinguishing cleasly between legality 
and catuality, legality’ being simply generality, while 
‘causality alove could serve as 2 foundation for necessity, 
But from the genetic poist of view, the concepts of 
‘natural and of social law ave always reacted upon each 
cother. For the child, who alone concerns us here, law io 
inconceivable withost necessity. Let us therefore try, 
without the belp of aay preconceived ideas, to trace the 
Arvelopeent of these conceptions 

We can distinguish three periods in the evolution of 
law in the child. Each of these is characterised by the 
eculisr relationthip i which generality and ntceiity 
stand to one enother. Duriog the fire, generality s mod 

is purely moral, physical 
Aetemnizism not having been separsted tom the iden of 
social obligation. Daring the second period, these two 
types of necemity are differentiated, and generality comes 
into being. Daring the third pesiog, generality is ectab 
ished and physical determinism is accompanied by logical 
seceuity, which fe the last term in the evolution from 
moral necessity. 

‘The fist period lats Gl about the age of 7-8. Dering 
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‘his time, there are no matural laws, Physical and moral 
Aeterminism are completely confused with each other. 
‘More exactly, axy law observed to hold among external 
‘objects i regarded as a social law, and things aze believed 
‘to behave in accordance with rules that are imposed upon 
‘tem from outside, This will be recognised a3 the com- 
bination, to which we bave 20 often drawn attention, of 
animism and articaliom: natare is a society of living 
Deings of whoe man is the master and at the same time 
the creator. All recurring movements ate explained 
peimitively in this way. The movements of the sin and 
‘the moon, tat of the clovds, the retum of night, the 
course of tivers and of waves—all these are subject to 
the same principle : things have obligations towards ws 
‘Before the age of 7-8 we found no example of movemeatt 
‘regulated by purely physical laws. There axe always two 
motors which ensure the qovement, thanks to their 
collaboration ; an internal motor, which is the obedient 
will of the moving object, and an external motor, which 
is at ft man bimsell, and then oxrtain other’ bodiet 
‘which play the part of masters or of more vigorous enemies 
(ouch a8 the sun driving away the clouds and the night 
‘summoning ther). 

‘We saw the counterpart of these facts when we came 
to analyse childiah animism (C.W., Sect. TI). When 
ecillren between § and 8 are asked whether the san could 
‘go umay if it wanted to, they always answer that It could: 
1 it does not go away, itis becante it “bas to shine a 
little longer", or because “it bas to lighten us during 
theday”, Clouds cannot go because they show us the way, 
te, Im short, if there are atural laws at work, i isnot 
Decause the bodies ix quetion are physically detereined; 
they camld perfectly well evade the law if they wished to. 
tia simply that they are obedient. 

This is why for the child, ax for Aristotle, the two 
notions which for us are to characterise the world of laws 
violence and chéoce—coine under no law whatsoever. 
‘With cogard to violence, we cannot cling to have found 
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im children any explicit belief that could be compared to 
the distinction made by Aristotle. But the whole of the 
‘moral conception of law of which we were speaking just 
iow, shows ‘that natural movements are, iz the ebild's 
eyes, aot violent, but baraoaions and fre. This implicit 
belief is constantly coming to the euriace. Thus 4 boy 
‘of 6 told us that the exn is clever “boosie he wante £0 
rake it warm”; we are clever “ when we don't do what 
‘we ought not todo; astoclouds, they are" not clever ", 
because ” they try to fight tbe sun". 

‘We have deat at great length elsewhere (2.17, Chap. V) 
‘with the question of chance, and sball therefore content 
‘ourselves now with recalling our raults. Belane the age 
ff 7-8 the chill voeks, as far as possible, to eliminate 
chance from nature, The very way in which he formulates 
his “whys” shows that for him everything has a reason, 
‘even when to m3 it seems fortuitous and. contingeat. 
Now, whatever contradicts this conception provokes, by 
the were fact of ding so, the maximum of curiosity on 
‘the part of the child.” And this io why we fod the child 
‘trying to find the reason or justification for a whole 
-mumbee af facts which for un ane inexplicable because they 
tre due to chance: way there isa big and a litle Saléve 
mountain, why pigeons are like eagles, why one pervon 
‘bas amalle ears thax another, ete. Im shor, lnw may be 
acbitrary in the sense that the will of gods or of mea may 
bbe capricious; but chance is banished from nature, for 
‘everything admits af justification or af motivation, since 
‘everything iz nature has boen willed. 

"To conclude, during the frst period the necesity of 
Jaw is entirely moral, and physical necessity is smoply the 
lining as it were of this maral necesity, i. itis simply 
dependent upon the force and authority of the masters 
of nature. What is the type of generality that could go 
and in hand with such a conception of neceatty as 
‘his? “History bas shown over and over again that to a 
moral conception of satural law there corresponds & 
Delle im the ponahility of mameross exceptions, These 
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‘exceptions are of two Kinds: miracles and the resistance 
of external things (monsters, ete, conceived by Aristotle 
as the resistance of matter in relation to form). The chikd 
‘thinks in exactly the sume way. Corresponding to the 
‘confusion existing between nataral and moral law, there 
fa, during this fest stage, a complete absence of generality 
i the laws of nature. 

‘We have repeatedly had occasion to note this absence 
of generality. First of all, in child physica : according to 
fone and the same child « given boat will float because 
it is heavy, another, because it is light ; given body 
lnnmersed i water will case the level because it is big, 
soother wil fal to do so although it is heavy, and 90 on. 
‘There are certainly laws, but the exceptions are as 
frequent as the rule. As a rule the water in rivers flows 
down, bat it might just as well dow wpwards, Sometimes 
the wind drives the clouds before it, sometimes they move 
by therasetves, 

‘The powsbiity of miracles is, of course, admitted, of 
rather, tiracles form part of the ehili's conceptian of tbe 
world, since law is « moral thing. Childven ave boen 
quoted who asked their parents to stop the rain, to tuna 
spinach into potatoes, etc. 

‘Dating the second period, on the conteary, we see two 
procetses at work which are complementary to each other 
and take place between the years of 7-8 and 11-12 ; on 
the one hand, moral necessity aod. physical determinism 
‘become differentiated, ad on the other hand, law beoomes 
ener. 

‘We have seen cumerous examples after 7-8 years of 
‘the manifestation of physical determinism. Thus the 
movements of water and douds come fairly soon to be 
attributed to purely mechanical causes: the water cannot 
o otherwine than go down the slope, the cloud is bound 
to move forward wien there is wind, and to 00. At 
B years old on the the mechanism of a 
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the idea of uniform and physically determined cum! 
sequences 

‘But the clearest index of al is the appearance of the 
idea of chance. At about 7-6 the child bogins to admit 
that there are things which serve mo particular purpose 
fand events due solely to chance encounters, Thus the 
ssbitrary and capricioes element, which during the pre- 
ceding period went hand io band with the conception 
‘of law, has tumed into chance, which means that it has 
lost #6 moral aspect and has tales on a parely physical 

Tk goes without saying that moral necessity is not 
banged into physical determicisa at a stroke Up to 
the age of r2-t2, many natural Inws are still thought of 
‘uy moral. The movements of the sun and the moon, for 
‘example, are those which are interpreted the longest as 
‘obeying purely moral laws. Moreover, determinism con- 
quers only the details of events, wheteas the body of 
‘natural laws taken in their most general aspect remains 
moral in character. For instance, the child may know 
‘that the formatioe of rain and the movement of clouds are 
due to purely physical processes, but be continses to 
believe that if there are clouds it & “for the gardens ". 
Finalisn dies hard 

‘As to the generality of low, it naturally grows in pro- 
portion as moral necessity decreases. As soon as the 
movement of rivers is interpreted physically, water is 
considered as always flowing in the same sense, etc. 
This is the age when the child seeks to avoid contra- 
Actions, and whes be begins to understand that x law 
either is general or is not. 

Finally comes the third period, which sets in at about 
20-11, During this period, the generality of law naturally 
‘takes deeper root. But what becomes of mecetsity ?. For 
general law is sot, as such, necessary. The child may 
‘ery well discover the absolute regularity of 2 given 
physical law (such as that ight bodies Sout, and thet 
heavy oves sink, etc} but there is no physical necessity 
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‘that can account in his eyes for this reguiarity. Apart 
‘fram cases of apparent cmatraint (ax when the wind 
‘pusbes the cloods) there is co physical neceatity. What 
Taakes a law necesery in our eyes is its deductility: & 
law is necessary if it can be deduced with « sufficient 
degree of logical necessity from another law, or from 
‘ulfcient geometrical reasons. Thus « paradox attends 
‘the evolution of law in the child: as the generality of 
Tas increases their necessity grows less (ia 60 far a8 thio 
anccestity, as daring the fust two periods, is moral). For 
as the child abandons the idee of mora) necessity for 
justifying laws, be is faced with a mere generality of fact 
that is, however, devoid of any foundation whatsoever, 
Whea we ask the child why water goes down whereas 
srooke goes up, he can answer thet heavy bodies fall 
‘whereas light bodies rise, which is certainly a general 
law; but whea we question him further as to why this 
sno, be can answee nothing. The younger ones invent 
‘a moral reason to get out of the diffeulty, but the older 
‘ones are ronplaseed. Are we then to admit that mora) 
necestity disappears without leaving a trace, or shall we, 
daring this third period, find this necessity reappearing 
in a new form ? We believe this last solution to be the 
right one, and that after the age of x0-r1, moral necessity 
‘beconaes lagical necesaty. 

For at about this age various attempts at deduction 
and logical justification of laws manifest thaselves, We 
recalled just now the attempt to reduce the principle of 
‘the communicating vessels to an explanation by sufiient 
yeason, During the mme age, we Snd explanations of 
floating by the aotion of density or by the relation of 
‘weight to volume or form. all of which are ottempta in 
the right direction. Questioes about shadows, about 
jmmnersed bodies, ete, also give rise to 60 many deductions 
of laws, 

‘But what possible afinity can we allow to exist between 
‘moral apd logical necessity, two types which at first sight 
seem so radically distinct ? Let us imagine « universe 


SUMMARY AND CONCLUSION 29 


‘controled by moral necessity. Now take from it all 
direct influence, all consciousness and wil, and als all 
‘mystical activity exercised by man upon things. Mach 
‘wil etl remain. There will still be the ideas of order, 
‘of organisation, of regularity, coberence, and intelligibility. 
‘Thus there eraizs the possibility of explaining one group 
‘of phenomena by taking enothe: group as our starting 
point. All this is characteristic of logical necessity ; for 
At Ite root lice the conviction that every law that bes 
been observed empirically must admit of justification 
Dy an appeal addressed no longer to the will and the 
‘emotians, but to reason. 

‘What conctusions can we draw from our analyses ftom 
the point of view of the influence of envirorment > We 
cannot honesty account for the evolution of the idea of 
law by any direct action of the physical environment, 
‘The idea of law, like those of cause and reality, is much 
rore remote fram the child than itis from ws. From the 
very first, we see that the feling of the moral meceesity 
of Taw comes before aay exact knowledge of the law 
‘uel, From the first, we can observe a fusion of 
experience and intemal feeling No doubt only." eon- 
tioned. reflexes" and motor anticipations will supply 
the contents of the most primitive laws discovered by 
the child, but this purely empirical attitude in no wise 
‘explaing the “ cbligatary ” character of lew. 

‘This feeling of obligation, thanks to which the child 
coordinates things a8 they are prewnted te hin, en 
therelore only be of isternal origin. Nothing in aature 
Darvel can give the child the idea of necesity. To im- 
mediate perception nature is fall of whims, and: there 
are no laws that do not admit of aumerous exceptions, 
‘The child ces this himself when he begins by tefuring to 
allow any generality to the lave of nature But why 
does be not stop there ? On thé contrary, we are faced 
with the paradoxical fact that the caries relations per 
czived aze conceived ax moraly secessary even before 
Ihaving become intelligible. This otckes one particularly 
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{a the explanations given of foating or of movements in 
general: ‘wood stays on the water because it mews, the 
monn follaws us because it is forced to do so, the river 
flows becanse it rust Sow, ete. Sully long ago noted this 
feeling of a rule, but these primitive rues havea meaning 
that is far more moral than logical: they imply, net 
sgeoerality, but simply obligation. The same thing strikes 
one also in the explanations chikiren give of machines: 
all the parts present mast be there for the machine 40 G0, 
says the child, before heving understood, or even gueseed 
at the true rile of these parts; thas the lamp, or the 
‘rake, or the tyres of « bicycle, will etn as neceasary to 
movement of the whole as do the wheels ad the pedals, 

1, then, the feeling of necessity isnot due to the pressure 
of the physical environment, is it perhaps the outcome of 
tocial gurtounding ? Fee oot may well wonder bow a 
child would think who was removed from the authority 
of his parents, Ts not the concept of nature simply the 
‘outcome of comparisons with family life rather than the 
‘emult of pre-reiations property so called? 

Only one of the various theories put forward to 
account for the moral obligation attaching to the idea 
of low tends to make us subscribe to this ayy 
‘We are thinking of the fine work doce by M. Bovet on 
the conditions of obligation is the conscience’ There is 
obligation ia. vo far as the orders are given by persons 
for whom we feel respect, respect being @ si goneris 
sixture of fear and love. There is obligation im the 
mensare that a relation exists, not between perton and 
person, but between the small and the great. 

Tt would therefore be i the relation of the child to 
its pareots that we shoald have to look for the origins 
of law, Only, in M. Bovet’s view, this relation would go 
‘long way back. And indeed, observation shows the 
extreme importance afd the great precocity of this 
attitude of ingled fear and love, which according to 
2» tas coosioas Se Tottesed de cocaine”, Anat Pryce, 
‘RAIL pp asst. 
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M, Bovet ia procnly what ooutitutes respect. The 
chid's omceptions about eatural law would, therefor 
Seem to bave their rots io a very univers and a very 
rimitive reaction 

We const not therefore eay that the chik's concept 
of nature ia based simply on an analogy wi family Ue. 
‘What ir workcina genuine pre-eaton Moralobligaton 
forma part ofthe very strctare of the child’ mind, if we 
admit that the feeling of obBpation is derived from the 
txlstcontnte ofthe child's wal with thet ofits parents, 
{or these early contacts condition the whole ofthe chil’s 
rental ie, 





44. Assocation aN Darrariox—In stadying the 
‘evolution of the idea of reality in the child, we found in 
‘the peimitive stages « dualism 





things than the universe of the adult. On the other hand, 
it is move subjective, more permeated with charnctert 
‘that are, im fact, taken from interzal experience. The 
same pheaorcnoa appeals in the evolution ofthe ideas of 
auto and law. The wost primitive laws which the child 
lnys down take account of every feature and every detail 
cof immediate perception : they are not genera, they have 
exceptions, and the explanations are over-determined, 
‘They point to type of necemity borrowed from inner 
experience, and the pre-causality which gow with than 
is marked by a confusion of motivation with physical 
‘connections. 

‘The same dualism isto be fou in the logical structure 
‘of child thought. Cad. thought proceeds by juxta- 
Position. Judgments are ot interrelated, because each 
cxpouses the object in all its detail and takes no scxount 
f the judgments that came beioce it, But there is sy 
srotism, which means that the lack of objective relations 
‘is made good by an excess of subjective relations, 

Te buief, there is dualiem everywhere—realinn on the 
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ime hand, subjective aaherences on the other. Tt chonld 
be noted in pascing that the situation is closely enogour 
to what M. Brunschviog has 20 dearly shown to exist 
in the mentality of primitives.“ With regard to relations 
of causality, the metaphysis of dynamism mingle wit 
the phenomenism of contingency "+ We would therefore 
seem to be in the preseace of a very general feature of the 
‘evolution of thought’ But we shall confine ourselves, in 
what follows, to the psychology of the chil, which we 
have chosen as our special province, 

In order to explain this dualism, we shall be obliged to 
carry into the sphere of paychology the epistemological 
distinction between the form and the mater of knowledge. 
All we need do is to agree upon the meaning which we 
wish to give these terms in the domain of practical experi- 
‘ence. The line which we proposed to follow at the opening 
‘of these general conclusions will supply us, in this con: 
nection, with a perfectly natoral solution, 

we agree to take as our system of reference, aature 
tas sclenor describes her, then we sball call matter, or 
content of the child's knowledge all thet experience and 
observation impose upon the chill. And we sball name 
form of the chills knowledge everything that the child 
‘adds to thin matter, that is the preselations and pre- 
notions which we, as adults, have shed. The choice of 
syntem of reference is, we repeat, & convention, bat we 
are making use of this convention quite consciously, and 
‘hall aot allow it to lead us into epistemological realism 
sf any kind. 

In the sphere of biology. moreover. the distinction 
between form and matter, soch as we bave just described, 
thas a very definite meaning. The matter of knowledge 
Delongs, a5 a special ease, to the sur of ifinences which 
‘the exvironpent exercises on the organism. These 
infences are in the main tranamitted through the medium 
‘of eubetances that are absorbed as food, at the energy 
‘of heat, light, movement, sound, etc.” Acoxg these 

* Liecprioss emai 6 Cassa pigigu,p305 
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energies, tome art not accompanied by consciousness, 
others Uberate paychical slates and reactions, and thue 
constitute a collection of presmures exercised by the 
‘Physical environment ca the motor activity of the mubject 
and on the intelligence that is bound up with this activity. 
‘The farm of consciousness, from the biological point of 
view, is, on the contrary, a special case of those stroctures 
‘which the orgeniea imposes upon matier and assimilated 
cnerpies. The organizn has a structure which is retained 
by assimilation and which, moreover, conditions by 
election the choice of substances and energies to be 
absorbed. Thus the influence of the exviremnent can 
never be pare? every external stimalas presupposes an 
internal reaction, and what is essimiated by the organism 
fs ulwayy and neceouarily the result of an external influence 
‘and an internal digestion, which proces of digestion may 
‘equally wel be mechanical or motor as chemical 

‘Actually, indeed, it i impossible even wo much as to 
‘think of " an environment ” and " an organism” without 
abstraction. There eaists between these two terme a 
complex of relations, of changes and reactions which 
Inmplies complete physico-chemical coctinaity. For it is 
impossible to mark the boundaries within an organism 
between what is living, what is fmctioning, and wiht is 
the collection of sabstances aready assimilated or alrendy 
rejected and hardened into deposits. The environment 
is being perpetually modified by the cryaninm, amd & 
given reaction which has just taken place wil never take 
Place again, as such, because of the fact that this reaction 
{a perpetual " becoming “ 

Paychic life being conditioned by organic fe, there 
seema no reason why it should escape these laws. The 
origin of knowledge is 20 doubt fraught with mystery, 
‘but however far back we go, we always find sensations 
and movements. At one time, peychologists Ind all the 
strasa on sensations, which led them to believe that 
Ikmowledge was simply 2 replica of extemal reality. But 
‘they soot realised that there are no sensations without 
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movements and that knowledge consists to a great extent 
of accomplished or anticipated movements. Now, once 
this has been admitted, it will have to be conceded, 
at least as a hypothers, that motor schemas have already 
Ybeen formed ai the rmoroent when knowledge takes its 
‘ise, and that, in relation to knowledge, these schemas play 
the part of form which is independent of matter, There 
seetas no reason Why pAyehological aasimilatin shoold, 
cocaist in reproducing the environment as itis, when we 
remember that all physiological assimilation is performed 
4a the fonction of a structure thet persists and that 
conditions every influence coming from the environment. 
‘On the contrary, there is strong presumption in favour 
of the view that these two kicds of assimilation are partly 
‘analogous, both consisting in giving to matter coming 
‘rom outside « form conditioned by the structure of the 


‘These biological hypotheses, it will be seea, account 
for the facts we have obeerved, and are necessary for 
that purpose. The whole stroctire of the child's dea of 
reality rests on a primitive lack of differentiation between 
the self and the extemal world, that is on a fusion of 
‘organic experience and external experience. External 
perceptions are moalded into muscular sensations ; the 
contents of organic consciovsness is smalyxnated to 
‘extemal things. Sometimes we have complete fusion of 
‘the element of muscular sensation with the extemal 
element, as in the idea of force. Sometimes we have 
[Prograssive dissociation between the self and extemal 
objects, as in the evolution of the notion of cause, Thus 
the analogy is clear that exists between this confusion of 
the sef with the world on the one hand, and the continuity 
‘of the organism with its setting on the other. In both 
cases, we have two terms in celation, but aach of these 
terms exists only as a function of the other, and the 
interchange between them makes it imponsible to dis 
‘seciate them without mental work. 

‘Let us try to define this initial campleraa more closely. 
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Every fresh extemal infuence exercised upon the 
conguniam or the mind presupposes two complementary 
‘processes. On the one band. the organism adapts itself 
{to the abject which exercises this infvence : in this way 
here i¢ formed «sort of moter schema related (0 the 
new object. This is what we shall call, in a very wide 
sense, imilaiion. On the other band, this adaptation 
Implies that between the new movements and the old 
Ihabite there is certain continuity, i, that the new 
movements are purtly incorporated into already existing 
schemas. This incorporation we shall cll assimilation. 
‘There is no need at this point to dwell upon the 
portanon of imitation ia mental development. J. M, 
Baldwin has dove enough to emphasise this importance 
land (0 show that imitation transcends the limits usually 
set by the word, We shall go even further in this direction, 
Timitation can be by gesture and by movment, as when 
the child who plays at being ity roodel who io learning 
(o talk, to walk, ete. Drawing is imitation. But imitation 
‘can algo be of thought, thought being « comprened farm 
of action. In all these imitations there's 2 moter element, 
and this is why it s worth while redcing al these 

to imitation by gesture And this, indeed, is what 
2, Delacroix bas dane, showiog with his usual pebetration 
that every perception imitates the perceived object. 
‘As to assimilation, insadicient attention has been paid 
to the important part it playa. Assimilation must not 
De confused with analogy, with that perpetual tendency 
to reason by analogy which has been taken as tho 
characteristic of elementary intellectual eeactions* Foc 
even if analogy is derived from assiilation, the latter is 
quite a diferent thiog at frst. There is analogy when 
two percepts or two concepts of the same order are 
Feduced to one another. Tous when we see what we 
‘ellove to be @ tee, what we actualy are perceiving is & 
pren patch, ap cblong sbape, ete, and by immediate 
1H. Dart ona de Pp, YIM oe 9.3 

© A Came Exact eae Aburaoes, Pik, 











recognise a tee. In such a case there is anslogy becaure 
‘the terms compared are oa the same plane of reality, 
‘that ia, they both are borrowed from external experience, 
‘But assimilation takes place when percepts, formless in 
‘themselves, and incapable of being completed by elements 
drawn from the same plane of reality, are worked into 
schemas taken from another plane of reality, into schemas, 
that is to say, which avere there before the experience of the 
Kind in question, and which are conditioned by the 


to living beings who act with 
assimilation is not the remult of « mere judgment of 
analogy. The feeling of effort is 

 qoite a diferent manner. It is in 
objet etre aving een concave 





‘which are compared and then ideutified with one another, 
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‘There is fusion which takes place prior to any knowledge 
of the terms compared. This fusion is what we have 
called assimilation, and is something which cannot be 
‘understood unless ons imagines the existence of schemas 
already formed by action and into which are merged the 
lemects of knowicdge in the process af formation, 

‘We are fully aware of all that remains obecure in this 
notion of assimilation. But our results up fo date do uot 
peemit of any further analysis of the subject. In order 
‘to grasp the mectaaism of assimilation one would have 
to investigate the zone that Hes between organic and 
intellectual Ife. Tt is therefore from an anayais of the 
first two years of the child's Me that we may hope for 
Jight on tbe subject. All we can do for the moment is 
to postulate the existence of this process of asimilation, 
For the confasion made by the child between the ell and 
‘the external world seems to us to constitute 2 generis 
relation, It is not a relation between two terms situated 
on the same plane, becacse abe of the two terms it not at 
object of cognitian but a factor in cognition, in that it 
Jmprints its structure upon the other term, One would 
‘therefore have to tira to the a prior! synthetic relations 
‘which Kant bas foisted upon the Theory of Knowledge 
in order to find an adequate comparison. But ia Kent's 
‘theory, the a priori form is fixed and cannot be modified 
by experience, whereas the schema of assimilation is 
plastic. Experience changes it and fresh schemas are 
Constantly emerging under the pressure of facts. This is 
what M, Branschvicg has brought oot so admirably in 
dealing with the history of the sciences, Moreover, us 
indeed M. Brunschvicg himself admits, form and tootter 
‘are inseparable in epistemology. Form alane is nothing: 
4 can nether be defined vor give rise tox cognition. Only, 
1M, Brunschvicg hes intentionslly severed the connection 
‘between his peychological reflections and biology, whereas 
‘we, on the contrary, feel constrained, as psychologists, 10 
look for the continnlty between cognition and is, 
‘Amimilatog in this respect appears to us as the biological 
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equivalent of judgment. It has boen said, with truth, 
Ghat the act of jadgment cannot bs reduced to any 
other. But it is none the less legitimate to seek for 
‘what may be ita biological roots, provided, of courte, 
it be remembered that jadgment can only be reduced 
to animation ia so far sa it is already potentially 
ontained in it, 

Having suid this, we can sow retum to the study of 
the parudax of child thought which necaasitated the more 
detailed account we have given of these various idea 
(Child thought is at once mare realistic and more subjective 
than ours. But if we appeal tothe concepts of assimilation, 
and imitation, this dualism becomes comprehensible. For 
‘csimilation aad imitation axe at the root of two strictly 

sntagonistic tendeucies which arise, when the organism is 
contronted with something new (e circumstance which is 
all the more Likely to occur when the child is very young). 
‘Amsimalution consists in adapting the object to oneself by 
divesting it of all its irreducible characters, Imitation 
‘onaists in adapting oneset to the object by abandoning 
attitudes which could obstrect this adaptation and by 
taking up an attitude that ls entiely new. 

‘Le Dantec’s deplorable neglect of experimentation i 
biology is well knows, but to him belongs the merit of 
having discovered certain very general and synthetic 
formule such as are made in themmoo-dypamics for lack 
of any possible analysis of detail. Now, Le Dantec as 
shawn in a very striking manoer this contrast between, 
‘uwirulation and imitation with regard to organic life 
‘The organism left to itself tends to assinilte its environ 
‘ment, i tends, that is, to persist exactly aa it was before 
‘and to deform the environment ao as to subject it to this 
‘assimilatioe. But the environment resists snd influences 
‘the organism. According to the strength ofthis resistance 
‘the organiam is forced to change, and cach of these 
variations consists in a sense, in an imitation of the 
object which is exercising its constraining power. Biclogy, 

1 Date, See i, hap TE 
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concludes Le Dantec, can be summed up as the struggle 
Dotween assimilation and imitation. 

In the paythic life of the child, which i closer to 
‘organic life than our, this antagonism stil shows clearly : 
‘that is if we agree to regard assimilation and imitation in 
‘the ganse in which we have deGned these terms, namely a8 
fpecial cases of the proces described by Le Dantee. 
Assimilation and imitation work in opposite directions, 
‘© that cach polls the mind its own way. Any mental 
attitude duriog the primitive stages will therefore consist 
{in a compromise between these (wo tendencies and not 
i thee synthesis. 

‘This situation will save to explain the paradox which 
we referred to above. Sometimes the child makes an 
eflort to imitate reality, and then he is servile in his 
cceptance of the ootlines and curves of direct perception, 
‘In mch cae, oes themes ofa pry epic 

" Dhenomenistic” mind, which does no more 
‘han eseblah relatos betwone ny one thing wd tothe, 
provided experience bas allowed of their being brought 
eget. The thinkeg by Jurtepation. For fm 
{far an imitation triampks, assimilation ierepressed. When, 
(00 the contrary, assimilation has the upper hand in the 
‘thought process, the child seems not to trouble in any 
‘way about objective observation, and rashes beadlong 
{nto dynamism, animism, and participation. 

‘Suck a situation as tis is ot an accident in the history 
of thought, but a bioiogical necesity. Lacking collabora 
tion, the two tendencies, the imitative and the atcimailative, 
ead to no coberent result. Because he fails to imitate 
correctly when he is assimilating, the child deforms realty 
in aminslating it to himeel, and because be fails to 
‘Asiimilate when be is imitating, he becomes the vitim 
‘of direct perception instead of constructing a world of 
{intelligible relations, 

Bot such an equilibrium as this is unstable, and 
sscimltion end Sntation soa begin to cellars. Tk 
may even be questions whether the deisition of 
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the whole of thougit does mot Le precisely in this 
collaboration. 

‘As imitation snd assimilation become complementary 
to one another, their characters change. Assimilation 
czases to deform, és. to alter reality in terms of the sei. 
‘The assimilating schemas become mare and more fesse 
fn yieling to the demands of external things and of 
experience. Now  non-deforming assimilation is synony- 
mous with Understanding oc deduction, which means that 
48 does no mote than beod the data of experience to the 
exigencies of logical structures corresponding to. the 
‘vesous stages of development. Under the infuence of 
‘asimiation, imitation ix its turn loses its servlty and 
{ows into intligeat adaptation to the external world, 
Deduction and experience then become the two opposite 
poles of one aad the sume effort of tought which syn 
‘hestes the ormeriy antagonistic tendencies, assimilation 
{od imitation. 

From the point of view of the evolution of the ideas 
of realty, ete, the effect of the process we have been 
Geverbing i quite cer, aad it would not be dificult to 
reduce it to these various factors. It would be auficient 
to remeciber that assimilation and Imitation are not only 
reactions to the physical envionment, but also to the 
social environment. From this point ‘of view, the de 
forming asimilation of the primitive stages is syzonymous 
‘with egoomntrisity, and imitation synonymous with godal 
imitation. At Sat only a compeoazise is elocted bebwaoa 
teae two tendencies ; but by collaborating progremively 
throughout the mental development ofthe child, imitation 
‘becoatas adaptation to others, and asinslation turns into 
understandicg and o vent of reciprocity. So that we can 
‘pow see how the proceses which transform primitive 
realism into objectivity, reciprocity, and relativity, are all 
‘ased ugon the progreaive collaboration of assimilation 
and imitation, “As te the progressive cevecility of 
‘thought, which brings with it the progressive reversibility 
ef causal sequences, we ave shown ehembere in what 
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manner it results from the sume tendencies UR, 
‘Chap. IV, § 4). 


3.5. Cum socic.—It may be of interest now to see 
‘whether our present study confirms the results previously 
arrived at concerning child logic. In this way we sbail 
‘be able to establiah what are the relations between ‘his 
logic and the sirscture of reality, of causality and of 
Jegaity as these are conceived by the chi. 

‘Let us remind the reades ance agaia that in questioning 
‘the children about the phenomena of mataze we did uot 
reach their spontaneous thought, but x thought that was 
necessarily systematised and consequently deformed by 
‘the very fact of the intecrogatory. Farther, and thin in 
the fandatnental point, the test original wad the mout 
important part of the annwers which the children gave us 
had never bees communicated to anyone before it was 
fiven to us Children do not talc amongst themselves 
About their conceptions of mature, and in #0 far as they 
put questions to adults upon the wubject, these tead to 
‘annul the purely childish character of their conceptions. 
‘And yet these conceptions are constant in the towns 
‘where we were able to question children, and they are to 
‘be found amongst nea:ly all children of the same mental 
‘age. Nothing is more striking in tis respect than the 
very simple experiments which are corapletely removed 
from anything that the children can have been taught. 
Such is, for example, the experiment of the pebble placed 
in a glass of water, 90 5 to make the level of the water 
rise: all the younger children say that the weter rises 
‘because the pebble is heavy, and all the older ones say 
that it rises because the pebble is big. The convergence 
Ihare is extremely interesting. 

This secret and yet cotstant character of childish 
views about the world showe very ciatly that before the 
interrogatory the spontancous thought of the subject 
must have bern made op more of images and motor 
schemas than of canceptial thought, such as could be 
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formulated in words. We bave here a general confirmation 
of the hypothesis we put forward earlier, and accord. 
ing to which child thought is not cocial but egocentric, 
sand consequently intermediate between autistic and 
logical thought, In autistic thought, intellectual work is 
eatried on by meas of images and motor schemas, 
1p logical thought, word and concept replace thoes 
rinitive instruments. These two processes mingle in the 
child's ind, the frst retaining its power in 30. lar a9 
thoughts secret and unformalated, the scoond undergoing 
development in 30 far a3 thought becomes socialise. 
‘This explains why the thought of the children we 
‘questioned was wo lacking in logic. We were able, within 
cach sphere, to establish special etagrs, bot it would be 
extremely dificak to establish inclusive stages for the 
season that daring these exrly years the child is sll very 
incoherent. At the age when the child ia stl) animistic, 
‘rticialist, or dypamic in his way of thinking on some 
‘points, be has already ceased to be so on otbers. He 
does not reap the benefits of a progress in all the domains 
where this progress is bound eventually to rake itself 
felt. Corcesponding stages are at varying levels, because 
the induense of one bliet upon another takes place 
‘unconsciously and not thacks to a conscious and deliberate 
(Sederalsation. Thus child thought six no way organised. 
There are, of course, certain remarkable correlations 
between one given achievement and another. (We may 
recall the carreletion mentioned in Chap. VAT, § 3 of this 
volume) But this is not the sign of discursive and 
reflective Togic, it rocrely indicates the existence of 
certain coberence between the warring parts of an organisa 
‘which is unable as yet to release instantaneously such 
energy as may exist. ‘There is therefore not deduction, 
‘yuk juxtaposition, devoid of systematic logical multi 
‘ication and addition. The concepts of ile, of weight, 
of force, of movement, ete, are not concepts property 
10 called, they aze not defined by means of exact logical 
‘ditions or ‘multiplications, bat they are those con 
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GR. Chap, IV, 8 2-3). 
‘But eaving these mare general considerations, let us see 
Whether our present reaults tend to contin the analysis 
which we formerly attempted to make of transduction, 
ts of the childish method of reasoning (J-R., Chape. IV, 
and ¥). 

Childish transduction is oppesed to adult deduction by 
‘the possession of three fundamental characteristics. 2° 
‘Transduction is in the first place, parely a mental expert- 
‘ment, by which we mean that it begizs by simply repro- 
ducing in imagination events sach as they azo or cond 
be presented by immediate reality. For instance, having 
noticed that the presence of stones in river prodnoes 
tiny waves, the child explains the movervent of the diver 
by appealing to other stones which are supposed to bave 
set it in motion. 2° Transdvction is carried on by pre= 
Gicative judgments, or by certain simple judgments of 
relation. It might be better to say judgments of pre- 
felatioa, relations being conceived simply 4s properties : 
“the stone has force”, etc. For to do no more than 
combine the data supplied by immediate perception is 
‘tc forget the part played in perception by the self or by 
‘the personal point of view : itis, therefore, to take & false 
absolute instead of objective relations as « fonndation 
for caasoaing. Thus when a child seys that a boat floata 
‘because it i henvy, be does 90 Because, in his mind, the 
‘weight of the boat has not been compaced to its walume 
nor to the weight of the water, but has been evaluated 
‘a fanction of the subject's own point of view, taken 
‘as absolute, In the same way all thove instances of 
reasoning which bear upon the concepts of force, tif, 
and movement, wil be found to contain false absolutes, 
mere peerelations, simply because the laws of physics 
have not been desubjectified, 3° Owing to the fact 
that it does not reason by cclatioas but i a simple com- 
bination of judgments, transivction does not attain to 
the strict generality of deduction bot remaiss am irational 
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‘passage from particular to particular. When the child 
seems to be deducing, that is, to be applying the universal 
to the particular, or to be drawing the universal from the 
ustoder, be dows 50 In spposrtace cxly, oing to tbe 
indeterminate character of the concepts employed. 

Stn caumples soy to ws that ages "ig 
‘bodies are heavier than small ones ; yet a moment Inter 
the declares that a stall pebble i heavier than a large 
cork. But he does aot, for that matter, give ap his fet 
affimatioa, he oely declares that the stone i bexwier than 
‘the cork “became some stones are bigger than corks". 
‘Thus the character ” big bas not at all the sarae meaning 
as for us. Tt does not define a cass, itis transmitted by 
‘synaretistic communication 0 analogous objects: since 
there are big stones, little stones participate in their 
‘iguens, and thus acquire weight. At other times, the 
biM reasons only for Special exsat aad doesnot generale 
at all: one boat fonts because it is heavy, another because 
it is light, and 20 on. In short, either we have a jaxta- 
onition of special case reasonings without generalisation, 
(x we have upyatent generalisation, bat generalisation by 
syncretism and not by correct logical eddition and mlti- 
‘plication, 

Our interpretation of transduction is therefore that it 
moves from particular to particalar, regardlees of contra- 
sictlons, because itis ignorant of the logic of eelations, 
and that there s mutual dependence between this ignorance 
‘of the logic of relations aod the fact that reasoning occurs 
‘imply by mental experimentation. This interpretation 
entails three debatable points which in our former studies 
‘we perhaps failed to analyse in sufficient detail, un- 
acquainted ax we were with much of the material which 
ar present study has Drought to light, Let us then 
submit these three points to somewhat closer examination. 

‘The first rons as follows. It may be objected that 
‘transduction difess {a oo way from adult deduction, 
‘muta it be by ingaficint elaboration of the material dealt 
with. In other words, betwemn the child and ounelves 
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here is no difference in logical form (the form af reasoning 
being taken as independest of its contents), but only & 
Aiference in the concepts used. It might be maintained, 
for exanpla, that the fact that in purcly mental experiment 
the reasoning process stars from immediate perceptions 
{5 of no value to the analysis ofthe structure of reasoning, 
since correct dedactions, fram the formal point of view, 
can be made from fale or invoficient premises, In ou 
‘view, on the contrary, this cicamatance is of fundamental 
importance to the actual structare of reasoning, fr i 
the child reasons only fro immediate perceptions, it 
‘is because he cannot handle the logic of relations. In his 
eyes, for example, the concept “heavy” is one thet 
Qualifies absolutely: « thing is either heavy or not heavy, 
It's not a elation, sach that one object is always heavier 
‘than another, and Jess beavy than a third UR, Chaps. 11 
and 11). 

Bot it may be argued that the mere fact of not reasoning 
by ‘elatioas but by predicetive judgments end pre- 
relations is of no importance from the formal point of 
view. In other wards, splogistic oc deductive reasoning 
fa general may be correctly carried out even by minds 
‘that are ignorant of the logic of relations. We shall 
retum to this question later on, and fram a dierent 
point of view (thind point): we shal! then try to show 
‘that any correct deduction, even if it reste only on judg 
ments of inberence, presupposes a sobstrocture of relational 
judgments. 

“Tha eecend point i the following. In our interpretation 
‘of childish transduction the fact that the child reasons 
merely by mental experiment and the fact thet he i 
ignorant of the logic of relations ace regarded as inter- 
dependent. The reader will pechaps wonder why this is 
307 For, be it noted, this double character of childih 
‘transduction is paradoxical. The child is content, on the 
‘one hand, to combine together the facts of direct exparienos, 
‘Whilst, 00 the other, he elaborates soch absolute conoepts 
weight in itself, movement of its ows, life, and 60 on, 
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and thas seems to generalise far more than we do, 4 
{io attain fo concepts far mace abstract, and further ro- 
‘owed fror immediate experience, an oars. To pat the 
tatter diferently, a mere combination of perScola cases 
‘beerved recy and without any appeal to gener 
In, goes hand in had with the nse of apparenty very 
nulvertal concepts. (It abould be remeanbered, bowever, 
‘that this generality & oaly apparest, or at least belong 
to-a diferent order (om that ef our concepts, since it 
otaine a contradiction within tse) 

‘We are faced ete with a particular case of that general 
parwdor which we dacumed in the precading perngraph. 
‘Transduction is simply a mental experiment, because the 
child aicksalavishy (o given realty ; but at the same 
time, the child asaiiltes the real to his own self and 
fails only to construct a universe of intellectual relations: 
‘because he cannot strip the external world of its subjective 
adherences noe undecttand the elativity of his own point 
‘of view. The double aspect of transduction is therefore 
‘only the result of the duality that characterises the child's 
‘whale oception of the werk 

But these two aspects of transduction are above all 
closely connected with eech other. Why does the chil 
reason with absolute concepts Which give a2 impression 
Of griaine geierlity than our adult cooceptn? Tt it 
docause, judging everything fcor his own imardiate point 
of view, he tales bis perceptions of weight, colour, size, 
fe, me abwolue, Bat if the child reasons simply by 
‘means of mental experiments, coctent, that io imitate” 
Teality as it is, this agaim is because the world of logical 
Telations retaiza foreign to hzn 20 long as his own point 
‘of view isnot completed by the reciprocal view points of 
others. The two characteristics therefore belong together, 
tnd each bas the same caine, which i the following 
‘The self mast necessarily take part in the Inowindge 
rlty, im the sense that all evalstions and peropetives 
tare necrasily ative at Ent to tbe sabject's own point 
of view. Now, as coon as we become cocscous of this 
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inevitably personal character of our point of view, we rid 
‘ourselves of all forms of realism, that i to cay, wr eucoaed 
simultaneously, in turning our absolutes into relatives, 
and in reasoniag, no longer from immediate perception, 
‘but by mansof intellectual rations. And on the contrary, 
to the extent that we are mill ignorant of the personal 
character of our own point of view, we remain the vietims 
of every form of realises. Realism of immediate perception 
continues to hold its sway, whilst reasoning is carried on 
by means of substantiaist and absolote concepte which 
hhave all the appearance of being very abstract and general. 

Fiaally, the third point which we have left opm to 
oubt is the connection between the logic of relations und 
the process of generalisation. According to our inter 
pretation of transduction, it is when he bas sccceeded in 
‘handling the logic of reatioos that the child will be able 
to male « right use of the logic of classes and judgments 
of imherence : so that the logic of classes would seem 10 
be subservient, as it were, to the logic of relations, the 
latter alone rendering generalisation and strict ayllogistic 
deduction posible 

Uf this be so, we sball have to regard a clas as 0 
residuum of relations. Reasoning by classes, in other 
words, tho classical eyllogism will become a condensed 
form of true reasoning which woold consist in multiplying 
Telations with each other. One can, of course, Teaton 
‘with perfect correctness by making sole use of clases, at 
the whole of Aristotle's logic shows, but the classes 
‘themselves could ooly be constructed thanks to relations, 
"Thus the biological classification which is at the root of 
Alatotle's logic can only be understood as the result of 
‘comparisons and relations between the characters peculiar 
to each species, genus, etc. Further, clases disintegrate 
under the preseuce of intellectual progress which consists 
in multiplying celations. So that the class is uot only 
residue, bat @ provisional and unstable residue: every 
class implies characters of which the analysis shows that 
they are neither fixed nor absolute, but in a state of 
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‘perpetual mobility. Thus the soological dlasifcation haa 
{in ‘absolute sense for Aristotle and even for Linneus, 
Cuvier, Agassi, and others, whereas nowadays species 
and guaera are regarded as a conventional framework by 
means of which wo make arbitrary divisions in Se 
‘continuous fax of eveution. The oly reality is therefore 
the eum of the relations between individuals, and, ezct 
sporting, coe should not eay: “This animal is a sparrow”, 
but: “This animal is more (or Jess) sparrow than this oF 
‘hose animals”, fast as we say of un object tbat is “ mare 
(or lea) beown ‘than. .:". The evohition of child logic 
bas shown with sacent clearness that all the ideas that 
are redative for ve (colour, right acd left, the pointe of the 
compass, etc) are taken by the child as absolute. Our 
prevent Fesearch only confirms this result : the ideas of 
‘weight, force, movement, ete, also evolve from the 
absolute to the relative (§ 1). It does weem, then, 
as though the logic of selations gradually gained the 
awcendancy over the logic of lames. Tr any case, clases 
aly play a vicasions part ; they are snapubots Which it 
‘is pomible to take at axy given moment of the moving 
flux of relations. It is convenient to call “brown” the 
‘general collection of individuals who come within the 
sphere ofthe relation “ mare or less brown.". But correct 
reasoning always assumes under the cases the existence 
ft a substeactare of relations. 

This being 90, we have claimed that itis exly when & 
‘hild can handle the logic of relations, only, that is, 
‘when he can find the reciprocal counterpart af relation, 
‘when be can pass from a relation to its “ domain”, and 
‘vice vera, that he is capable offing law, of generalising, 
and consequently of handling the logic of clases and 
‘opositions in all te strictoess. The results we have set 
forth above seem to us te give full confirmation to this 
interpretation. 

‘Bot if things are to be seen in thete true perspective, a 
aust be mindfal of a principle to which we have often 
drawn attention {J.R., Chap. V, § 2): itis that the order 
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of conscious cealaation 1s the reverse of the order of real 
construction. 

Fr, trom the point of view of conscious realisation, laws 
‘would seen: to appear beloce the relations which explain 
‘theta, In other words the child would seem to arrive by 
means of extrelogial inductive methods at a comect 
generalisation, at iogical maltiplication and addition, and 
Thence at the creation of rigorous cesses, before he ia 
able to extablsh the actual relations which tderlle this 
rRencralisation and explain the law that has been obtained. 
‘At any rate, we have often observed that the law appears 
before the explanation, and that at times there is even 
contict between the law and the explanation. Thus in 
‘the cave of the rise in the level of the water (Chap, VIN), 
‘he chiKl can predict the phecomencn as a function of 
the volume of the immersed body, but he still gives 
explanations which are based solely on the idea of weight. 
Sormething snaogocs to this can. be cbserved in com 
nection with foating bodies, the formation of shadows, 
etc, Tt would seem, therefore, that even when the general 
‘structure of a phecemenon i knows, thin stmeture hint 
rot necessarily beea built up by means of the relations 
which explain it 

In point of fact, however, me do not believe that this 
‘an yield an argument in favour of the pcority of the 
logic of clases over that of relations: if we turn fram 
‘the order of conscious realisation to that of intellectual 
construction itself, we shall find that the establishment 
of laws presupposes the mastery of reltions, and that to 
explain 2 law is simply to bing tothe exrlace, by conscious 
realisation, thoee relations which were already implied in 
it, For when a law is, as in the cartes stages, simply 
‘the result of an empisical observation that has been 
repeated, when, that isto my, itis the outcome of extra- 
logical inductive processes, this lew remains, child logic 
‘aing what iti, subject to exceptions and contradictions 
Tin hort, itis mot general, and gives ise only to paendo- 
‘oncepts devoid of any rigour. But if lew is the result 
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of induction combined with logical’ multiplication and 
addition, if, in short, it ix the fruit of strict and directed 
‘generalisation, it implies the presence of the logic of 
‘elation, and consequently the transformation of primitive 
concepts into relations propesiy so called. Thus the child 
oaly discovers the law and predicts the phenomenon of 
Aoating bodies when be implicitly substitutes the notion 
of relative weight im the place of the notion of absolute 
‘weight. He ean anly foresee the phenomenon of the 
tae of the water-level with certainty when be gets tid of 
the primitive idea of weight (is. weight as oecessarily 
proportional to siae) and distinguishes bodies that are 
light though big, and heavy thomg> small. Now this 
ssociation of ant ides agin presupposes the relations of 
‘weight to volume, to condensation, etc. Similarly, the 
child cannot foresce the orientation of thadows util be 
‘ean adopt a point of view which tekes account of perspec: 
tive, In short, before law can be discovered and conse- 
‘quently correct generalisations be made, action must have 
woven a network of relations between the objects of 
Imowledge. If the explanation of the law does not come 
il later, this is simply because the onder of conscions 
‘ealisation i the opposite of the order of construction 
‘We begin by becoming conscious of the work accomplished 
‘by the mind, and only afterwards do we come to grasp the 
‘Processes which have enabled this resalt to be established. 
Let us conclude by saying that the progress from childish 
‘transduction to adult deduction presuppoces three com 
plementary procentes: x" « progressive relativity of Hea, 
acing from the fact that the ee gradually becomes 
conscious of the personal character of its own point of 
‘view and of the reciprocity between this point of view and 
other potable outs ; 2° 4 progrenive transformation of 
primitive mental experiments into constructions carried 
out by means of the logic of relations; 3° 2 progressive 
encralisation, resulting from the fact that classes become 
Figid and well defined in the meamre that they are 
conditioned by « substrseture of relations. 
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§ 6. Locic avo aeAuity.—Experienee fashions resson, 
‘and reason fashions experience. Thus between the real 
and the rational there is a mutual dependence joined to 
f relative independence, and the problem is a singularly 
‘arduous one to know bow much of the gromth and 
claboration of knowledge is de to the preseure of external 
things, and how much to the exigencies of the mind, 
‘This question belongs primarily to the Theory of Know- 
ledge, but there exists from the genetic point of view & 

tis & very near neighbour to it, and coo 
i ‘we must edd a few words, At cach stage 
‘of intellectual development we can distinguish roughly 
‘two groups of operations: on the one hand, the operations 
‘of formal logic which condition the very structure of 
reasoning, and on the other hand, what Hefiding calls the 
"real eategories “(as opposed to formal categories), that 
{sto aay such potions as causality, reality, et, We can 
‘now seek to fad in what relation the logical structure 
‘characterising exch stage stands to the corresponding real 
categories, Do the logical relations condition the real 
categories, or isthe converse the troth ?_ In what measure 
‘re these two factors dependent of each other? 

‘We have endeavoured in this volume to determine how 
‘the real categories evolved in the child's mind. [0 the 
preceding paragraph we were able to confirm the analynis 
we had made elsewhere of the formal development of 
ought in the child. We now hope (o be able to show 
‘that there exists a parallelism: between these two kinds of 
evolution, 

Ti the fiat place, let us note the astonishing similarity 
of the general processes which condition the evolation of 
Joie and that of the idea of reality. For the construction 
of the objective world and the elaboration of strict 
reasoning both consist in a gradual reduction of ago- 
sentricity in favour of the progressive socialisation of 
thought, im favons, that is to say, of objectivation end 
reciprocity of view-points. In both cases, the initial 
tate in tacked by the fact that the self is confured 
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‘with the extemal world and with other people; the vision 
of the world is faiied by subjective adberences, and the 
‘vison of other poople i falsified by the fact that the 
‘pattonal point of view predominates, almost to the ax 
clasion ofall others. Thus in both cases, éruth—empiriod 
truth or formal troth such as forms the subject-matter of 
argument—ia obscured by the ego. Then, as the chidd 
discovers that others do not think as he does, be makes 
‘forts to adapt himaelf to them, he bows to the exigencies 
of control and verification which aze implied by discussion 
‘ex argument, and thus comes to replace egocentric 
logic by the true logic created by social hile. “We saw 
that exactly the same proces took place with regard (0 
‘the idea of reality. 

‘There is therefore an egocentric logic and an egocentric 
ontology, of which the consequences are parallel: they 
‘both falify the perspective of logical relations and of 
‘things, because they both start from the assumption that 
‘other people understand us and agree with us from the 
first, and that things revolve around us with the sole 
Purpose of serving us and resembling ws 

‘Now, if we examine these parallel evolutions, logical 
and ontological, ia greater detail, we shall distinguish 
‘three main stages in each. ‘The frst is that which precedes 
any dear conicionsoese of the self, and may be arbitrarily 
set dowa a lasting tll the age of 2-3, that js, til be 
appearance of the frst‘ whys”, which symbolise in a way 
the first awareness of resistance in the external world. 
As far as we can conjecture, two phenomena characterise 
this frst stage. From the’point of view of logic, it is 
‘ure eufiem, or thought akin to dreams or day-dreams, 
‘thought in which trath is confused with desire, To every 
desire corresponds immediately an image or ition which 
‘transforms thin desire into reality, thanks to » sort of 
endo-balivcination or play. No chjective observation or 
‘Teasoniog is pomible: there is only a pexpetoal play which 
‘transforms perceptions and creates situations in acootdance 
‘with the aubject's pleasure. From the ontological view- 
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‘point, what comesponds to this manner of thinking is 
Primitive peycholaicat causality, probably in x form that 
implies magic groper: tbe beth that any desire what- 
soever can IaSuence objects, the belie in the obedience 
of extemal things, Magic and autism are therefore two 
iflerent sides of one and the same phenomenon—that 
confusion between the self and the workd which destroys 
‘both logical truth and objective existence. 

"The second stage lasts from the age of 2-3 to the age 
of 7-8, and in characterised, from the logical point of view, 
bby egocentricity : 00 the one hand, there isan absence 
of the desire to find logical justification for one's state- 
‘meats, and on the olber, syncretism combines with 
juxteponition to produce an excess of subjective and 
affective relations at the expense of gemaine Jogicel ise 
plications. To this eguceatricity corresponds, in the 
‘entologjcal domain, precausahly, in the widest sense, 
‘meaning all the forms of causality based oo a confusion 
between peychological activity and physical mechanism, 
For pre-causality is to physical causality what syncretisan, 
is to logical implication. Pre-causalty confuses motive 
and canse, just as, in the sphere of logic, syncretism 
confuses subjective justification with veiSeation, 

Now among the various forms of pre-canmalty existing 
ln this second period, two, of which one probably precedes 
the other, are particolely important: these are parti- 
cipation and dyzamism. And each of these is dependent 
in its own way upon egocentric logic: participation inthe 
‘ontalogical equivalent of transduction, end dynamism is 
lonely connected with the predominance of concepttalim. 
ver the logic of relations, which predominance cones, as 
‘we saw, from the habits created by transaction. 

‘With regard to trauaduction and participation, this is 
‘what we believe to be the truth: ‘transduction passes 
from one singular or particular case to another, without 
bringing io any general laws or taking acconst of the 
reciprocity of relations, Thus to renton transductively 
‘bout the formation of abadows is to dispense with laws 
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indeed, a3 we do, 


{therefore} comes from 1 
trom the pt of wow of tec 

‘the object, thers i participation 
‘Another example, Roy (gee CW", Chap. VIII, § x) 
tells us: "The moon gets bigger because we are growing 
Digger.” For us, such 2 vetence would have the following 
meaning: 1° The moon is analogous to us and to all 
living Wings: 2° all living beings grow bigger; 3" the 
moon tbeeloce allo grows bigger in virae of the same 
law. But for Roy the sentence means that we actually 
auake the moon grow bigger: Thus in this seus the r00% 
participates with um. Why? Becsuse, here again, the 
analogy docs cot Fad to the abstraction of relations 
<cammec to all the terms, relations which would contitute 
haw. The analogy is fe on a cause, and is felt 30 to 
‘the extent that the reasoning prooseds amply from 
particule fo partial. 

‘Similar reflections can be made in connection with 
dynamim. One of the outstanding features of tran 


i 
2 
E 
aL 
ile 
= 4° 
i 
H 





SUMMARY AND CONCLUSION 305 


Guction ia it coaceptualisn. Trensducton Is ignorant of 
the lole of relations, and therefore operates by meane of 
‘conoepta which have the appearance of being very geaeral, 
such as “alive “, "strong, ete., bat are, in point of fact, 
imerely tyncretistc schemas terulting from the fasion of 
singular terms. Now fram this to substantialism there 
fg only a step. "In Liespérience Romaine ot la couse 
physique there is a remarkable chapier where M. Bran~ 
schvieg brings out the affiity existing between Aristotelian, 
substantialiam and the pscudo-ideal of traditional dedic- 
ian. Something of the same kind happens on an appro- 
‘late scale, in the mind of the chid. Jost as oath 
Aristotle the loge of subject and predicate leads to the 
Substantial of ubstance and attribute and to the 
ynamism of form and matter, 90 with the child con- 
‘ceptualiam leads hizn to “relfy” evergthing, and con- 
eequently to see active and living substances in all 
around him. 

But as 2000 a8 logical thooght breaks away from 
transduction and becomes deductive, the idea of reality 
tlso breaks away from all hese formas ot primitive realism, 
‘Thus during the thied great stage of child development, 
Anew parallelism grows up between logic and the real 


‘categories. 

‘Having esteblished the fact of this paralleliam, the 
question remains as to the mechanism of the various 
factors involved. Is it the real content of thought that 
fashions the logical form. or is the converse the truth ? 
Pat in this vague mannef, it is obvious that the problem 
has no meaning. But if we are careful to distinguish 
Jogcal form tram what may be called peychological form. 
(és. the factare of easimilation in the sense in which wo 
sfined the word), the problem may pechaps admit of 
[Positive solation. For the moment, we must abstain 
frum anticipating the answer To establish its main 
features will be the taak of s wire searching study of the 
‘ature of assimilation. 
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